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TO CORRESPONDENTS. 

The Editors have to acknowledge the receipt oiEcckna pertersm 
imeifaciem diaboH, Several such medals have been found ; they 
are neither scarce nor tnterestmg. 



The Hints of B. A. (who seems not quite aware of the difficul- 
ties of ^our occupation,) will be more particularly attended to in 
ftiture Numbers, than in this. We trust he will allow that we 
are improving. 



The Letter respecting the New Street, has been omitted for 
several reasons, which the writer must be aware of« We are quite 
of his opinion respecting the danger and inconvenience of kmg 
croumgif and hope the fountains will be adopted, which will in, 
some measure obviate the objection. 



We beg to inform CondMie, that we have now done with con* 
troversieft and Reviews • 



Mr.F. Ellis's Letter is not inserted, us Mr. Daniell by no means 
claims the merit of being the first who applied the lamp without 
flame, in the manner described in hjs paper, to the production of 
the acid. 



Errata in Fd/. VL p. 3S4. 

Liuc 1. for Horace's, read Homer's, 
— — i, for Homer, read Ubctor. 
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TO CORRESPONDENTS. 

The Editor takes this opportunity of expressing his acknow- 
ledgment to Dr. John Gorham, of Boston, U. S., for his obliging 
Utter, which, ^vith the accompanying- specimens from the United 
States, has only just come to hand, though bearing date ** July 4^ 
1818.'' 



Mr. R. Marshall's paper, " on an improved portable barometer," 
is not inserted, in consequence of the inaccurary of the accom- 
fianyiiig drawing, which the Editor, not having seen the instrur 
mentals unable to rectify. 



The communication signed I. T s, relating to Mr. Davici 

Gilbert's motion in the House of Commons, for an Address to 
U. R* H. the Prince Regent, praying " that His Majesty's minis- 
ten at the Court of Paris may be directed to take such steps, as 
may be most expedient for procuring the wry valuable and 
important Logarithmic Tables, contained in .the laige manuscript 
of logarithmic numbers and measurements, calculated in France, 
and now extant in that country," is necessarily omitted, in con- 
sequence of the indistinctness of the decimals, which neither the 
Editor nor the Printer are capable of rendering intelligible. Had 
the author fiEtroured us with his address, we aliould have troubled 
him with the conection of the pren. 



The letter signed Vitruvius would have been inserted in this 
number, had it been permitted to separate the /acts from the {nvec* 
the. We are quite aware of the cracking or esphsion of certain 
cast-iron columns, and we attribute it to an improper mode of 
casting, and not to any inherent property of cast-iron, that unfits it 
for those purposes to which we think it has been most judiciously 
applied. We can assure our correspondent, that the statements 
alluding to the Trafalgar or Southwark bridge, are not correct^ 
the Architect of that magnificent ornament of the metropolis has, 
we are informed, long ago examined into the points 'which it ia 
desired we thoold suggest. 
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Abt I. Aecouni of Bafoota— Jf« InhahUanti, Commerce ^ 

Climate^ Sfc. By the late Dr. Gillan, Physician lo the 
Embasty to China, under Lord Macartney. 

fThe foUowiiis Account of the onee tplendid Capital of the Oikntel 
Islands, now tnouMering in ruins, and of its varioas inhabitants,— 
Dutch, Javanese, Malays, Chinese, Sfc, is from the pen of the late 
Doctor Gillan, who accunapanied Lord Macartney to China, in the 
cepscity of Physiciaii to Embassy. It will be mwI wHh tfae deeper 
interest IWnb tha Jivefy deeeriptton ii eoateins of tbe maniwn end node 
of life of a people ** whose merchants were once princes, and trader* 
the hnijourable of the earth." Of a people who, from the moment they 
denerted their Soverei^, and betrayed their allies, whom they had called 
to their assistance, fell rapidly from their elevated station, into the 
Jowcfttdepiaie of poverty and misery. Tbeir iRMeifpi possestions slipt from 
tbtir dominion; and Batavia, like aaotlier Tyrt, nwtbe awftd pio- 
pbecy fulfilled : Thy riches and thy fldn* thy merchandise, thy 
mariners, and thy pilots, thy caulkers, and the occupiers of thy 
merchandise, and all thy men of war that are in thee, and all thy com« 
pauy which are in the nidf t of thee, shall fall into tbe mldlt cf the 
aets, 4mfbedi^of d^maa." It waa but a few yeera before ^ fblfil- 
maat of this prophecy was realiaed with regard to Batavia, tint 
Doctor Gillan drew up, on the spot, the account which we are now 
enahledj hy the kindneae of a friend, to lay before our readers. £d.] 

Batavia, fimn tlM tscMilve beat of its climate, and the 
peculiar ilnadfaiitBges of iti titnatioii, in a low lenny plain, tor* 
founded with bogs and morasaet on every side, has always been 

accounted one of the most unhealthy spots on the face of the 
earth ; and the uniform experience of its fatal effects upon 
Europeans who have ventured to setile there, has abundantly con- 
firmed the justice of the apprehension usually entertained against 
it as a place of residence. It is gctneraily believed that it * 
proves a gfaive to nine-tenths of the Europeans who remain 
^here in the space of one year; and of those who survive, there is 
You VII. B 
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S Batavia — lu fn/uUHtmUs^ 

hardly one to be seen 'who has the appearance of health in hit 
conntenaoce. A aaUow paleness of face, a sickly languor of 
tomplexioBf an emaciated look, and listless debility of motion, 
appear in every person* The inhabitants are familiar with disesie 

and death. There is scarcely an example of a stranger's having 
remaineti long at Batavia without being attacked by fever, which is 
a general denomination here for illness of every kind, and indeed it 
is pretty justly applied. It is now well known in the medical world, 
that intermittent and remittent fevers derive their origin from thos^ 
noxious vapours and exhalations which arise firom fens and 
marshes, in warm climates and in warm seasons. And hence, 
countries and places where these abound, arc always infested with 
these diseases ; and the general terms of miasmsUa palustria, have 
very justly been adopted by physicians, as expressing the source 
of the causes which produce them. But Batavia and the aiyaceni 
country are^ from their local circumstances, so particularly ex- 
posed to these miasmata, whose native virulence is intensely ex- 
alted by the tfatek humid shade of the trees and forests, which ex- 
clude the rays of the sun and refreshing breezes of the wind, thai 
it does not at all appear surprising that such fevers, with all the 
train'of their malignant effects, should prevail here in their most 
aggntvated tbrms. Europeans soon after their arrival first become 
languid and feeble, and in a few weeks, sometimes in a few days 
after, are attacked by fever. At first it is commonly of a tertian 
type, which, after two or three paroxysms, becomes a double tertian, 
and then a continued remittent, which usually carries off the 
patient in a very short time. Many of them fall victims to the 
second or third paroxysm ; but in these cases a constant delirium^ 
and a great determination of the Uood to the brain, are always 
observed. In some it begina in a quotidian form, with regular in- 
termissions for a day or two, and then becomes a continued re- 
mittent, attended with the same fatal consequences as the former. 
In other cases, the fever from the first attack shows no intermis- 
sicm, or even remission at all, but marks its type by increased pe- 
riodic exacerbations. Such cases are often mistaken fortyphus» 
and almost always prove fetal ; but, upon the strictest examinition 
and the most careful inquiry I could make, it did not appear there 
were any well ascertained cases of lyphus observed at' Batavia. It 
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is wjr iiifficuk, h/mwer, for a slrangar; who .remains Jiei« jwt 
for a few to get accutate iafoimntioii pa any sfil^t, much 

lam mqiectiiig the nMiira, gmia, a«4 

countiy ; for the physidans and surgeons o Batavia, like the rest 
of the inhabitants, are adventurers, who were originally in very 
low situations in life, and never had the benefit of a liberal edu- 
cation, and much less of a proper medical one ; they aie totally 
imacquainted with the clamification and distinction of diseases, and 
an almost entirely ignorant of the thdcwy of medicine. Thar 
pnctioe of oottme must be entirely empiric, and appear very bad 
in the eyes of a regular physician, who is accustomed to proceed 
upon principles and experience together. The principal people, 
and those who can afford it, are attended, when sick, at their own 
houses, where the physicians go to see them. It does not appear, 
however, that Ibey derive much • bcaoefit fiom their skill ; and 
indeed from tbe circumstaBoes above nyptjoped, there could be 
ytdeieaaon to expect it T|ieuseof|*jemviaii|)frk islitUek;nown 
amongst them ; and when at any time they do exhibit it, it is in 
such small quantities, that no cure can be expected from it. There 
is no change made in the diet or regimen of the patient; and the 
chief, or rather the sole, remedy administered, is a solution of 
camphor in spirit .of wine, of which a table-igKxmfttl is taken 
oocaaoQally in a gtam pf water. 

When the fever does not prove fet^l, and the patient's consti* 
tntion resists it for a length of time, it becomes at last habitual or 
constitutional. In this manner it continues sometimes for several 
years, and, from long custom, the patient at last becomes so fami- 
liarised to it, that it is hardly .thought a disease. In the intervals 
of inteimissioD hgjmwii^ his busincm,an4goe^ out and pays visits, 
aa if nothuig ware the .matter. .1 had an of^poitunity of seeing a 
striking example of (his while we remained at Batavia. One 
morning Mr. Maxwell and I went to pay a visit to Mr. Engelhart ; 
he was in his cabinet and in his morning dress : the conversation 
turned accidentally upon the nature of the climate, the diseases of 
the place, and the fipeqUQDcy of death .among the Europeans who 
iKltl^ there. ** ILestbien vrai, monsieur,*' said he to me, ** c*eat un 
dci fim maavaia dimaits .qu'il y ait snr la tern, piesque tout le 
made mmiit icir—mabjAoi,. grace k Dieu, je me porte toiyoun 

B 2 
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4 Ba$avia — lit InhabUantty 

bien, et quoique j« peide tout ks ant U moiti^ de met aniit, 
joiiis tonjouiB moi d'one tr^ bonne sant^ ;**~at the same time he 
looked around him as if he wanted somethmg. As he had prdmised 

to give ine in writing a particular account of the Upas 'Free, and as 
that was the principal object I had in view, I thought he was 
looking for pen, ink, and paper, to write. Accordingly, I brought 
them to him from the other end of the table, where they stood, 
and asked him whether they weie not what he wanted Point 
du tout, monsieur, je cherche un mouchoir ; c'est aujourd*hui 
mon jour de fi^vre, j*ai eu un terrible accte ce matin qui n'cst pas 
encore tout-Ji-fait pas^^i. Vous poii\ cz encore en voir les restes sur 
mon front, et je voudrois avoir un mnuchoir pour m'on essuyer la 
Sueur at the same time he called his servant to bring him one. 
Howt said I, Sir, a fever ! 1 thought you had just told me that you 
always enjoyed good health. ^ Oh, Monsieur," replied he, ** h 
ma fi^vre pr^ cda est vrai, mais je suis si accoutum^ h cela - 1 {ue 
cela n'emp^he que je ne me porte fort bien. Je sais que je dois 
en mourir un jour si je reste ici, mais j'ai dejk ramasse une assez 
jolie fortune, et je compte bien retourner en Europe avant que cette 
p^riode n'arhve.*' 

There are two public hospitals for the inferior sorts of people, to 
which they repair when they are taken ill. One^of these hospitab 
is within the town, the other at a little distance withofut it, and 
situated on a spot of ground almost surrounded by water, which 
makes it appear like an island, and hence it is called the Isle of Pur- 
merent. The hospital within the town is not reckoned so good as 
the other, and is therefofje chiefly destined for urgent cases, or 
sudden accidents^ which do not admit of delay» or time to carry 
the patient to the Isle of Punnerent, whose sitnatioii is oonsideied 
as so much better, and so much more healthful. All convalescents, 
however, are sent there ; their number is, indeed, very small, and 
the registers of either hospital record but few recoveries. Both 
these hospitals are under the management and immediate inspec- 
tion of the governor and council of the Indies, who also appoint 
the surgeons and physicians, who are all here upon the company's 
establishment The office of first physician to the hospital is a 
very lucrative one. He who held it last had been a common sur- 
geon-barber, and employed for some time in the lowest duties of 
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Commertif ClimaUf t^c. 5 

bis proliBSsion* in running from bouse to bowe, sbftving beards 
•nd dresHng bair. In process of time be came to be fint pbyii- 
cian to tbe bospital, and about dgbt months before our arrival 
he had returned to Holland with a million and a half of florins. 

His successor, the present occupant, was exactly in the same 
line with his predecessor, and has followed him with the same 
good fortune. He does not appear in any respect a man of 
abilities, and the gentlemen of the council themselves acknow- 
ledge that be is totally ignorant of the theory of medicine, 
and unaoquainted with letters. But it is supposed he. will 
retire in a couple of years, with a fortune equal to that of his 
predecessor ; for it should seem this is the term usually allowed 
for one in his place to acquire a fortune. I had an opportunity 
of seeing and consulting with him upon Mr. Titsiiig*s case. 
We met at Mr. Wiegerman's house, but as he neither understood 
Latin, French, or any language but Dutch, Mr. Titsing himsdf 
was obliged to act as interpreter. He could give me no account 
of Mr. Titsing's case, or indeed of almost any thing whatever, ex- 
cept the laws and regulations for the management of the hospitals. 
He could only tell me in general, that Mr. Titsing (whose disease 
I knew to be a tertian, from having seen him repeatedly under 
the paroxysms, and paiticularly at Mr. WiegermanV country- 
house, where Sir George Staunton and I had gone with Mr. 
Wiegprman and Mr. I'itsing the evening before,) had been long 
ill of a fever, as they called it ; and that, according to their opi- 
nions at Batavia, the nature of this fever was to rot and corrupt the 
whole frame ; that they believed, or were told, that camphor was 
tbe most powerful antiseptic in nature, and therefore it was their 
practice in fever, of which they were not accustomed to distinguish 
any dilRn«ice or variety, always to give camphor dissolved in 
spirit of wine ; that they made their patients take a table-spoonful 
of this solution from time to time in a glass of water, and this not 
only when they could do it, during the paroxysm itself, but also 
during the intervals. That for this purpose they recommended it 
to their patien|s always to carry ynt^i them, wherever they went, a 
bottle of this solutfon* and nevec to omit taking it. That Mr. Tit- 
sing was one of tbe' most exact and regular patients, in4his respect* 
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that it Wm pMsible to have ; Uiat he had nev^ omitted hisdoM Of 
it one day for some yean past; tfaatitwat his coitttant companioii 
wherever he went ; that if any flatihit d«wrved to recover, it was 

Mr. Titsing ; and that it he had not known, from long experience, 
how obstinate fevers were in Ratavia, and how few ever recovered 
from them, he should have been very much surprised indeed to 
£ad he still continued to labour under it. However, he said, he 
observed with great satisfaction that, in spite of the fever, and all 
its septic tendency, the virtues of his camphorated spirit of 
wine had so far succeeded that Mr. Titsing was not yet quite 
rotten. 

Mr. Titsing corroborated one part of the physician's story, by 
pulling out of his pocket his bottle of the solution, and taking a 
dose of it more sokto, I ventured to prescribe to Mr. Titsing a 
different plap'of cure, and encouraged much his idea of returning 
to Europe idt the recovery of his health ; and I doubt not if he 
complies with both advices, he will find them a more e0bctual 
cure than all the camphor in Batavia. 

But if diseases are frequent and fatal here, it must be acknow- 
ledged that the manner of life of the inhabitants coi^tributes as much 
' to both evente, as the climate and situation of the country. The 
same causes which render the place peculiarly unhealthy, con- 
tribute to make it one of the most fhiitful spots in the world. It 
produces fruit and vegetables of every kind in the greatest abund- 
ance, and such a variety of spices and condiments as is not to be 
found in any other country. The ground is fertile, the climate 
enervatmg» and the inhabitants indolent, luxurious, and voluptuous. 
As soon4s they get up in the morning, tea, cofiee, and chocolate, 
are served up for breakfast, and fish, flesh, and fowl are i^laced 
upon a side-board, as if it were at dinner, and most of the guests 
partake plentifully of it. No sooner is breakfast removed, than 
Madeira, claret, gin, Dutch small beer, and English porter, are 
pUiced upon a table in the portico before the door of the 
great liall, and pi]^, tobacdo', and spitting-boxes, ate btougKt 
for evfery body. Here they sit under the shade, drinkitag, smoking, 
and spitting, till dinner time. It is ho unconiittoti thing for sciv^rAl 
of them to drink two or three bottles of wine before dinner ; and 
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WMiy of tliam who bM pt^tt4ices in fitvour oCtheir iMtiveco«]itiy» 
tike small beer» which they ue teld dilutes the blood, and affords 
fdii^jr of ivids for a free perspiration ; they sometimes drink from ten 
to fifteen bottles of it in the course of the day. They dine a little after 
one o'clock. Immediately before dinner two men slaves go round 
with Madeira wioe, of which each takes a bumper, as a tonic or 
whetter of the appetilOf and to gjive the stomach strength for dir 
gealion. This is always thO'Signal that dinner is just going to be 
aer? ed up. Then follow tbiee female slaves, one with a sEver 
basin, with a cover* of the same metal fnerced with many holes ; 
the second, with a silver jar full of pure water, and some- 
times of rose-water, for washing the hands, and the third with 
towels for wiping them. When this ceremony is finished^ the 
company walk into the hall to dinner, during which a band of 
music plays at a litde distance. The musicuus are all slaves, 
aad in the number of these the master's chief ostentation seems 
(o consist Their dinners are pkntiful, and consist of a great 
■variety of dishes. They do not, however, eat much, nor indeed 
could it be supposed that in such circumstances they could have 
much appetite for it, but they seem to drink as freely as if they 
had tasted no wine that day before. At dinner a number of 
female slaves attend, and this seems to be the^time principally 
allotled for tlidr appeannce. After dinner they wash their 
hands again, take a dish of coffee, and all go to sleep. Their 
beds, even in houses of the first people, have no sheets : they con- . 
sist only of a mattress, pillows, a large bolster, and a chintz coun* , 
terpane* Tbey pull off^heir clothes, put on their night-dress, 
consistiiig of a night-cap, and long loose callico gown, which they 
always carry with them wherever they go ; then lie down on the 
lop of the counterpane, and ,80 sleep till about five o'clock. 
Most of the gentlemen bachelors have a favourite female slave 
who retires along with them to fan them, and keep off the mus- 
quitoes while their master sleeps ; but more frequently she performs 
otbor ssnriccs. This however, is not tolerated in better regulated 
femilies, where a wife directs the internal economy of the house. 
' They get up before six o'clock, dress themselves, take tea, and 
afterwards take an airing in their carriages, pay visits, and form 
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their pardet for Cbe evenings which they spend in.virioiii aniiiM* 

ments, and never part till a very late hour. - 

Such habits of life soon exhaust ihc strength, ar d enfeeble the 
constitution. Tlic functions of life are fatigued, the powers of the 
body are worn out by luxury, indolence, and voluptuousness; 
•ad, when disease attacks them, the feeble victim, without nerves 
or stamina to resist it, &Us a speedy sacrifice, and sinks into the 
grave. Deaths of this kind are so frequent at Batavia, that they 
scarcely make any impression upon the mtnds of the inhabitants. 
The frequency of the event has rendered it familiar, and they 
shew no signs of emotion or surprise w hen they hear in the morn- 
ing of the death of the person with whom they supped in seemingly 
good health the evening before. 

There are but very few of the women of Balavia who have been 
bom in Europe, most of them being natives of the place, but 
* descended originally from European parents. The climate and 
manners of the country appear however to have had very consi- 
derable influence upon them, with regard to figure and appear- 
ance. The features and outlines of the face are European, but 
Ihe complexion, character, and modes of life are very different, 
and approach more to those of the native inhabitants of Java. - A 
pale sickly languor overspreads the whole countenance. There 
is not the least tint of the rose to'be seen In any cheek. While 
at home in their own houses, they dress like their slaves. Their 
clothes are made of the same red checkered cotton cloth, and 
consist chiefly of a long loose gown descending to the ancles, with 
large wide sleeves. They have no head-dress, but they wear their 
hair plaited and fixed behind with a silver bodkin, in the same 
manner as the Paysannes of the Valais, and of several of the cantons 
of Switzerland do. The colour of the hair is almost universally black. 
They never use powder, but wear chaplcts of flowers, and anoint the 
hair with cocoa-nut oil to make it grow. They certainly have great 
abundance of it, and very long and flowing, but whether the cocoa^ 
nut oil contributes any thing to this eflea or not, it always gives 
the hair a greasy dirty look, and has a very disagreeable smell. 
While they sit In this manner in the midst of their female slaves, 
dressed as they are, employed in the same occupation, and converse. 
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tng fiimiiiariy with them, a struger does not easily distiagpisli 
them, and passes by without tsking any fbrther notice of them . A cfr- 

cnmstance of this kind that happened to Mr. Maxwell and myself, 
embarrassed us a little. It was on the day we went to pay the visit to 
Mr. Engelhart, which has been mentioned before. Madame En* 
gelhart, (who is the present gOTernor-generars niece) and her 
dang^btert by a former marriage, were sitting amite their slaves in 
die portico behind the hall, and dressed exactly in the manner 
now described. After some conversation with Mr. Engelhart, we 
walked out to see the garden, stables, and other buildings behind 
the house; and we passed and repassed several times through the 
portico, without taking the smallest notice of madame or made- 
moiselle^ whom we confounded with the group that surrounded 
them. We returned mto the hall again, and were going to take 
leave' of 'Mr. Engelhart, and go away. He said he must fint pre- 
sent' us to his wife and step-daughter. He went to the door 
and called them in. We thought we saw two slaves approaching 
before their mistresses ; it was madame and mademoiselle, bare- 
headed, bare-necked, bare-legged, and bare-footed, clad in no- 
thing but the loose red and blu^checkered night-gown. We made 
our bow, not a little surprised and embarrassed. The ladies cui^ 
seyed, spoke a few words to us, and then returned to their slaves 
When the Batavian ladies go abroad in the cool of the evening, 
to pay visits, or take an airing in their carriages, and particularly 
-when they go to their assemblies or evening parties, they dress 
magnificently. Still, however, they put no powder in their hair, bat 
«dorn their heads with a profusion of diamonds and jewels of . various 
kinds, intermixed with chaplets of -flowers, and particularly the 
leaves of the pofyanika tuheram and patulang. They have very rich 
gold and silver boxes, in which they carry their betel and areca, and 
various spices, which they mix with it. They first take one of the 
betel leaves, and spread .upon it a little slacked quick-lime and 
gomUr, (which is the inspissated juice or extract of the cashew-nut ;) 
they next take a piece of the areca nut, some bruised caidamoo^ 
seeds, pepper, and tobacco, and, placing this composition over the 
gambir and quick-lime, they roll it up in the betel leaf, then wrap 
the whole in one or two more fresh leaves, and so put it into their 
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ibOttdkt, and chew it constantly. This warm stimulating matticft* 
tofy exdteft a flow of saliva tingad with the biown dirty colour of 
tke gambiry which also ofenpieads their lips, teeth, and gyms. 
Each of their areea boxes contains many small compartments for 

the different kinds of spices and otht r substances they make use 
of, and a knife, scissors, nippers, and other instruments for break- 
ing the areca nut, and preparing it for being chewed. The ladies 
pvQlend the effect of these pungent fiery substaDCtt is to sweeten 
the smell of the breath, to strenglhen the stomach, and give fim^ 
nesa and tone to die muscles and nerves: Each lady has a female 
slave or squaw that accompanies her wherever she goes, sits at her \ 
feet, and carries the arcca box, and frequently prepares the quid 
for her mistress, lu the parties or assemblies, when they find the 
heat disagreeable, they retire without any ceremony, undress them- 
selves, put on loose cotton nightgowns, and return again into the 
hall, hardly recogpusable by strangan* The gentlemen do the 
, same, strip off tlieir heavy velvets, and return in white cotton 
jackets, with loose sleeves. The Edelkerrs, however, have generally 
diamond buttons to these jackets, and those a little advanced in years 
also put on their night-caps. Cuj>tom may reconcile these things, 
so as at last to make them appear indifferent, and especially in 
Mch climates as these, where every individual finds the benefit of 
a light loose dress, and pants for copier air* But, with regaid to the 
chewing the areca, it appears astonishmg it should ever cease to 
appear disgusting to a European. Whatever real or pretended ad- 
vantages the Batavian fair may derive from it, the appearance and 
practice are shocking and nauseous to a stranger ; and instead of 
inviting passion, or increasing their charms, seem an invincible 
antidote against them. 

This progressive ^lange irom the origpnal European, and gra- 
dual approach to the complexion, character, and manners of the 
Aborigines of Java, would seem an argument in favour of the 
system of those philosophers who derive the whole of the human 
race fi^ one common original stock, and make eveiy variety of 
form, colour, and character, depend upon the influence of cl>- 
mne, local drcumstanoesy and habits of life. Sonin of the wits of 
Batavia» however, pretend that the partitdities and fiivours asany 
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of tlie ladke hxn been suspected of shenuDg to some of their aule 
dmSy night very posiibljr oome in for » modifyii^ share of tins 
physical efiect. Women here are generally nnbile between eleven 

and twelve years of age. They are soon ripe, and as soon decay. 
A woman before the thirtieth year of her age is accounted a 
Jemme passee. After bearing one or two children their whole 
frame is relaxed and debilitated. The husband seeks for ano- 
# dier mlstoMly and the*sUghted wife looks for another lom. U 
sometimes happens that a mntoal tacit ooitsent supports this 
double eoootany ; bat more frequently the passion of jealousy and 
indignant revenge piefuk orer emy odier freling ; and often, it 
is said, the furious spouse has administered poison to the husband, 
^hose sudden death has been ascribed to the usual violence of the 
iHMligpiMrif. fevers of the country. It appears certain that the cli- 
mafieis by no means so fetal to the female sex as it is to the mala* 
Women live much longu*, and are more exempt from disimsa. 
There are many examples at Batavia of one woman having oo^ved 
six'or seven husbands ; and in general most married women there 
have passed through several widowhoods. The mispress of the 
hot^ where we lodged had been six times married before, and 
the present landlord was her seventh husbands There was eveiy 
Mson to conclude from heremtei^wmf aiid healthier look, coot- 
paled with his thhl emaciated fotm, that.die stood a fair chance of 
soon changing him for another successbr. There are, however, 
several causes which contribute to this effect, and that account 
physically for the longer life and better health of the women in 
this country. The greatest number of them, though ori^nally of 
European descent, are nitlves of the place, and natmnli«d to 
the climate and manners of the tioontiy. They accommodate 
themselves from thdr itafency to the situation in whidi they are 
placed. They lead a life of ease and quiet ; they continue all 
day under the coolness of the shade, never stirring abroad or ex- 
posing themselves to the heat of the sun, or the action of those 
noxious miasuttta which pei'petually float aroiuid the eonntiy. 
They take no concern in business or commerce, and of course 
live unmolested by the iiares, anxieties, and concerns of trade and 
public affairs. They make frequent use of the cold bath, and are 
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much more temperate in eating and drinking than the men, 
who in general ruin their health and constitutions by excessive 
indulgence in both these respects. 
There are six diflerent kinds of inhabitants in Batavia and ils 

environs, quite separate and distinct from each other : 

I St. The Dutch and Europeans in general, who have all the 
power, offices and employments in their own hands, and exercise 
authority over all the rest; and whose perishing numbers are 
annually recruited from Europe. 

2d* ThQ Portuguese descendants.of the first occupants of B*- 
tavia. They have now lost all commerce and connexion with 
their mother country, and have only a corrupted dialect of the 
Portuguese remaining amongst them. Even this, there are 
many of them who hardly understand; and all more willingly and 
readily speak the Malay language. They dress like the native 
Javanese in every respect, except that they wear their hair still after 
the European fashion. They have adopted almost entirely the man- 
nenand customs of the Javanese, from whom they are chiefly to be 
distinguished by the darker colour of their complexion and skin, by 
their having longer noses and sharper features of face. They are no 
longer Roman Catholics, but have all become Lutherans. They are 
all of them employed in the lowest menial capacities; a fisw 
of them are artificers and mechanics, and some cf them live 
entirely by hunting in- the woods and forests. They are indeed* 
the only chasseurs in the place. In short, they have nothing Eu- 
ropean or Portuguese about them except the name. 

3d. The native Javanese. These have a peculiar colour of 
complexion that easily distinguishes them from all the other In-' 
dians and inhabitants of the pUce. They are neither so swarthy 
as the Portuguese, nor of so yellow a tin^ as the Malays in 
general. Their features are fuller, their eyes large, their noses 
broad and flat, and their faces large. They are all free, and it 
is stipulated by treaty with the Dutch, that they must not be 
made slaves. Their dress too is different from that of the other 
Indians. They wear their hair in the manner already described, 
plaited behind and iixed with a silver bodkin, which is the oommoa 
fiuhimi here for women of all ranks and conditioiis. But their 
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necks, shoulders, arras, and a great part of the breast and back are 
^uite bare. 1 he men indeed, are usually naked from the waist 
upwards; but the women have -a kind of wrapper which just 
covers the breast, and so passing obliquely downwards and 
backwards to the ancles; they cover themselves with a piece 
of the red and blue cotton cloth, folded in form of' a petti- 
coat. This dress they consider as a privilege to distinguish 
them from the slaves, who are never permitted to wear ity 
even after they are made free. Female slaves, however, are 
dressed in a much better, and much handsomer manner; 
and although the form and fiuhion be uniform with respect 
lo them all, some of them, who are more handsome or greater 
fimwiTites with their masters than the rest, are clothed in a 
much finer manner, and adorned with abundance of toys and 
trinkets. Their dress consists, first, of a white cotton jacket i 
loose at the neck, and with a iriU of lace round the opening of 
the breast. The sleeves are made to fit tight and reach down 

• 

to the wrist, where they fix them cfose with a button; round the 
wrists they wear every kind of toy they can procure. Several of 

Mr. Wiegerraan's had many such of gold and silver, and various 
coloured stones. This jacket sits close upon the body, and de- 
scends below the waist. Round the waist they wear a kind of 
double petticoat, reaching down the leg almost to the ancle. The 
petticoat is composed of two pieces of the checker cotton cloth. 
The one piece is brought from behind forward, and almost meets 
on the forepart. The other piece resembles an apron, and is put 
on the contrary way, passing from before backwards, but it is much 
narrower than the former and does not meet behind. As this 
kind of double petticoat has no spare cloth, and is drawn very 
tight round the waist, it shews the figure and shape. The price of 
elavct varies according to their age and figure but when they are 
Jiandsome they cost firom 400 to 500 dollars. 

4th. The slaves. They are very numerous, every one having 
as many as he chooses, and can afford to bay and keep. There 
are many more female than male slaves. They are brought 
here from all parts of India, and it is remarked, that at all 
timet, even in themselves and their descendants, the original 
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character and habits of their country may be distinctly traced. 
Thost> from the same places or countries associate with each 
other in prefereoce to the rest ; and, it should seem, tbey en- 
courage and give examples to each other in Iceepiog up per- 
tiiuicioiisly the early habits and impieiiioiis their iiative 
land. The dress of the feniale slaves has been already de« 
scribed.- That of the males is more hnmble and simple. It 
consists of one long gown, reaching from the neck down to 
the ancles. It is of the same red and blue striped cloth entirely 
close, excepting an opening at the top for passing it over the head. 
It has closer sleeves which are buttoned at the wrist, where they 
too sometimes wear a few omamcis, and always they have several 
small yellow buttons at the collar. Ea^h male and female slave 
has particular departments and particular services to perform, and 
these only they attend to. Hence the great number of both al- 
ways employed and thought necessary in warm climates, and par- 
ticularly in eastern countries ; these slaves have each an allowanoe 
of a certain quantity of rice, and about the value of one penny 
sterling, in Dutch money, per day. They dress their rice in their 
own manner, and with the penny they buy fish, which they mix 
with their rice for their ordinary diet ; if they choose vegetables 
they are commonly allowed to take as much as they want from 
their master^s garden. Even from this scanty pittance, tliere arc 
seversl examples of slaves who have subsisted themselves, and 
saved at last as much as was necessary for paying letters of liberty, 
when th^ have obtained their freedom. 

Although the children of slaves are here, as in other countries 
were slavery reigns, the property of their masters, yet this source 
seems to afford but a very small number. The master chooses 
rather to buy than to rear one. Female slaves are reckoned 
hardly good for any thing after bearing a child, but for nursing 
and bringing it up* I saw one or two of them so employed at 
Mr. Wiegerman's. They looked old and worn out, yet I was in- 
formed they were young. They seemed to have no task but the 
care of their child imposed upon them, and I was assured they 
had nothing else to dp. It is looked upon in these circumstances 
father to be a lees than an advantage, to encourage matrimonial 
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connexions •between the sUvts* and acoofidfoigly it it ducou- 
faged, and as much as poBsible ]^i«veiiled; nor does it appear 
that the males are much disposed to press the matter. They aie 
in general, lasy, languid , and'feeMe; the low diet on which they 

feed, and the indolent, unanimated, discouraging life they lead, 
give but little stimulus to passion. It should seem too their pro- 
pensities to gallantry are never strong, nor are the exciting objects 
within their reach peculiarly calculated for calling ihem fbith ; 
unless it be in those cases where their kind mistress has chanced 
to cast a &vouriog eye on some happy individual, as the master 
often does on the female slave that pleases him. The fifth class 
consists of freed slaves and their descendants, who all continue free 
in virtue of the liberty of their fathers. The number of these is 
not very great, but they are manumitted from time to time by their 
masters, for various reasons : sometimes on account of long and 
iUlfafol services, sometimes for particular actions meritorious in 
the eyes of their masters, or parttculariy acceptable to them ; at 
other times, when their master, having acquired an ample fortune, 
is about to return to Europe, and hardly thinks it worth his while 
to sell them again ; but most frequently when he is about to die, 
and then from various motives, chooses to liberate hu slave. The 
slave so manumitted is obliged to have his libeity confirmed by 
letters-patent from the governor and council of the Indies, and for 
these letters he must pay a tax of twenty-five ddlars. This sum 
the slave has sometimes accumulated himself from the savings of 
his daily allowance from his master, and sometimes the master 
also pays it for him. But it often happens that he neither has it 
bimsdf, nor does his master choose to pay it for him ; in this.qase 
the master engages him to serve him for a stipulated time longer, 
most frequently,'! was told, two years ; at the end of which period, 
if the slave has still continued to behave well and please his mas- ' 
ter, he then confirms his liberty and pays for his letters-patent, 
ascertaining his manumission. But should he behave amiss, or 
unfortunately displease his master, he then retracts his promise of 
liberating him, and keeps him in his former condition of servitude. 
When misters ore cruel, severe, and otherwise maltreat their sUvfes, 
they are somctimei in coosidembledan^fipomthehr revenge; and 
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there have been examples of masters having more than once been 
murdered by them. But in general they have nothing to fear; and 
to matters who use them well they are said to shew uncommon 
fidelity and attachment. After they are thus liberated, the same prin-* 
dple of association with their countrymen prevails in full force. 
They seek for others in the same condition and from the same coun- 
tries ; they build little hamlets, and join together in the same 
occupations. Their usual practice is to hire a small spot of ground 
irom the governor and council, or any of the servants of the com- 
pany who have land to let. They convert these spots into gardens, 
where they cultivate fruit, flowers and vegetables, and carry them 
for sale to the market of Batavia, or to the PasMi-;Tannabank, the 
general market for such commodities for all the environs of Batavia, 
and even for all the district back to the Bleweubcrg mountains. 
This place is about five miles from the town ; it is a small cmiiience 
about thirty feet higher than the level of Batavia, but being the only 
rising ground to be seen as far as the eye can sweep the plain 
around the town, it has been selected as a distinguished spot for 
a public market-place. Twice a week, on Mondays and Fridays, 
these freed slaves, and the other country people who live at some 
miles farther distance from town, bring their fruit, flowers, culinary 
vegetables, poultry, eggs, ^c, to this place. The hucksters, fruiterers, 
and green-grocers, meet them from Batavia, purchase their com- 
modities wholesale, and carry them to Batavia, where they retail 
them in the streets and in their stands. I saw one of these markets, 
and could not help being surprised at the prodigious variety and 
abundance; but nothing struck me so much as to see largr 
waggon and cart-loads of pine-apples, heaped up as turnips are 
brought to Covent-Garden. When they are sold here they hardly 
cost a farthing a-piece. We thought them exceedingly good, 
although the great abundance seemed to depreciate their value 
among the inhabitants. Whole fields of them are to be seen 
growing in the open air around Wif^rman's country-house, and 
all along the road-side for many miles, back towards the moun- 
tains. Even the fruit- sellers, who retail them again, and take their 
chance of those that spoil in the mean time, (which ihcy readily do 
in this climate,)«old them to the ships for le^ thau a peony a^piece 
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adcr carrying tliem from TanaabMik to B«Uvia« Ttamnktmk neanii 
iu Malay, Land iif tie FnauU ;.«id si|cb it sarelyis lo^Uie Pttt(:h, 
.who have their tablet pleutifoUy sappUtid from .this at from 4 
pabUc fltore, and the market taxes into the bargain. Besides ttese 
articles, the freed slaves cultivate small fields of rice and to- 
bacco for their own consumption ; 9fkd they are the only people 
who cultivate the betel and arcca, so much used here, and which, 
in the Mali^ ianguaga, tbey caH.Sin and Ptmng, I was inlbniled 
that these people, besides supplying the plaoe» sold considerBUe 
qnandties of these articles to. the Chinese who trade between Bai- 
tevia and Canton, where it is alsomoch In vogtre. Bnt they get 
the tjamhdr themselves from Malacca. It has been already re- 
marked, that the constant use of the betel has a very disagreeable 
edect upon the jips^ gums, and teeth, in the eyes of strangers. But 
the dirty brown colour it gives th.eir teeth does not afiect the en** 
mel. It may be robbed off, and then .they appear quite clean, and • 
very white. I saw this done repeatedly, and tSei^r . observed any 
teeth spoiled by the use of it. There is another singular practice 
universal among all the nativrs of Java, and imitated by many of 
the free slaves, Portuguese, and Malays, which appears particular 
to this pUce. Tbey . grind down the extremities of the teeth in 
both jaws with a whetstone, till they have rendered them smooth 
.and flat, so as that the junction, when they are shot, may be 
quite dose or complete. This operation, I was told, was pain- 
ful to them, but not by any means so much so as I should have 
apprehended. I saw the whetstones they commonly use, and 
found them of two kinds ; one sort was evidently of lava, very 
compact and hai4» fouod in th^ mountains of Java. The other kind 
was of the ^ame nature as the common hone, and brou^t to .them 
from Canton by the Chinese. Not content with this first operation^ 
they cut a deep groove with a very sharp instrument of han)s|eel> 
quite across the enamel of the teeth of the upper jaw, and directly in 
the middle between the gums and the exiremiiies. Tiiis tbey scera 
to consider as a very particular ornament, and wh^. appears sin- 
. gularly surprising jto a Epurop^an, they suffer no inconvenience frnni , 
it. The decay of the teeth, which, we find occasioned from the es* 
, posttie'of the substance of the teeth, to the free access of the air, does 
V0L.VIL C 
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lot aftd tlm here. However^ ihtn are aevenl'reiMmi tliat ap« 
pear in soma neature to account for it. I& Evfope such caries and 
decay happen indeed when die enamel is destroyed, and the sub* 
stance of the tooth laid bare to the access of the air; but the destrac* 
tion of the enamel is the effect of previous disease of the tooth, and 
the consequent destruction of the substance may be owing fully as 
much to the diseased action of the enamel, commiinieated to the 
snbstaaee of the tooth, with which it is in such close contact, as to 
thodeleterioasiadaenGespftbeain In this case there is no previous 

. disease of Ikie enamel, and of couise no communication of it to thO 
substance of the toctii. Besides, they live in a warm climate, and 
respire an atmosphere whose temperature is equable, and never 
subject to those vicissitudes of heat and cold, which particularly 
prevail in the northern countries of £urope, where diseases of the 
teeth are commoB. The (bod they use is not of the same po- 
tiescent nature as ours. They live chiefly on rice, and drink 
BO fermented or vinous liquom. And the constant use of the 
astringent juice of the gamhir, and the antiseptic qualities of 
the cardamom seeds, and other spices they use with their betel, 
may, in some measure, be supposed preservatives of the gums 
and teeth, and even to preserve them from the air, as they are 
tooHtantly covered over with these substances. Although white 
teeth are reckoned a peculiar ornament by the natives «f 

- Europe, they are not so in Ifae es^mation of the Javanese fiur, 
■nor in the eyes of dieir admiren. Jet black is their Isvourite co» 
lour, and their standard of beauty for the teeth. It is a common 
phrase in all their mouths, " monkeys have white teeth, but we 
choose to have ours black.** Accordingly thty paint all then 
teeth in both janrs of a jet4)lack colour, except die two middle 
Ineisofes, which they gild, or cover over with gold-ftaf in each ; 
and when the black paint or gilding wears ofl^ they replace diem 
both with as much care as the belles of Europe seek to purify and 
whiten theirs. 

The Javanese and Malays, in general, are of a cowardly, but 
•midicious and revengeful, disposition. They will stab or poison 
for the smallest causes, and many of them will commit murder for 
money* The common hire of an assassin among themselves is 
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dollar, and it seems the crime is frequently perpetrated. It is com- 
mon when they are much pleased or well treated by any one, to 
sxprew their gratitude by offering to kill any of his enemiest 
any pemoo he nay have a quarrel with } al the same time tltey 
omtriYe their iBeatims to weii as often to escape detection. Kol 
long ago a Dutch cjei^inan was murdered in this way> about ixm, 
m twelve miles fiom Batavia, and the assastnis never could br 
found out. Clergymen here engage in civil speculation as well 
as in theological studies. This man had taken a lease of some lands 
from the goTcrnor and council^ aqd was thought extremely rigi4 
hf the Malay and JaTansse tenants in collecting his rents ; and^ 
in revenfe^ they determined to murder him. He had a house oa 
his fiinn» and a church close by, where he used to preach on 
Sunda3rs. One mommg, going to his bhurch, he was stabbed 
in three places, and instantly expired. I was told this by a 
gentleman who knew the clergyman, and the circunQstances oC 
Ins murder. But» although they make so light of sssassinstions 
of Ais kind, they never attack openly, or dare to fisce an enemy 
who is aware of them. Ten of them would fly before a single 
European armed, and on his guard. It is this diead that keepf 
them so much in subjection to the Dutch. They acknowledge 
themselves that, were it not for their fire-arms and artillery, they 
would be in great danger, as they are more than a thousand to one 
against them. The sixth class of inhabitanto are the Chinese, many 
of whom havesetded here, and are engaged in trade between 
Batavia and Canton. They are the aMt adivo and industrious 
class of the whole, and carry on the greatest part of the business 
of the place. They are severely ta\t d, but still they find resources 
lor paying them, and living comfortably. They retain the customs, 
manners, religion, ceremonies, character, and dress of their native 
eouiftry. They are great cheats, especially the merchants. I 
wanted to buy two or three yards of cottdn-cloth at Batavia, and 
as I did not understand the language, the landlord of the hotel 
went with me, and conducted me to a Chinese shop, where I 
saw a small piece of about seven yards, which I would have pur- 
chased at a reasonable price. The Chinese woman (the merchant's 
wife^ who stood behind the counter, demanded thirty dollars for 

C £ 



so Batapia^Iis Inhabitants, &c. 

it I should have thought four dollan a sulBctent price, and wm 
much surprised at the extravagance of the demand. The landlori 

told me twenty dollars was the usual price of such a piece, and 
'advised me to offer that sura. I replied that I thought it too dear, 
and should not purchase it at all, and turned towards the door of 
the »hop to go out The woman, ohserving this, offered the cloth 
*lbr twenty dollars, then ibr fifteen, for ten, and at last for three. 
'I went away,' howevier» without buying it, and mUch surprised 
that the landlord should have advised me to ofTer twenty dollars 
for what, in his own presence, the woman at last offered me for 
three. I understood afterwards the landlord would have put the 
overplus into his own pocket, and paid the merchant only the just 
price ; and it seems this .is the common practice at Batavia, where 
the ' Dutch employ the Chinese to execute any buriness, or fur- 
nish' any articles of mercbandisey but receive the price them- 
'selves, paying the Chinese only a very small part of it. The 
Javanese have many singular customs and practices. They 
■pretend particularly to a knowledge of herbs, and remedies 
wonderful virtue and efficacy in the cure of ail diseases, and to 
' great skill in magic and fascination. In every country where 
diseases are frequent and dangerous, and physicians fow and 
ignorant, empiricism prevails, and superstitious credulity In 
amulets and charms is carried to the greatest length. This 
seems to be peculiarly the case at Batavia, and the numberless 
deaths that constantly occur, notwithstanding all these infallible 
^' remedies, have not cured their confidence in them. The 
Dutch say, indeed, that they koow neither the nature nor compo- 
# sition of these nostrums ; that the Javanese only are in possessiim d 
the secret, and that they alone know the plants and simples whence 
they are prepared, and the forests or mountains where they grow, 
and that no temptation has yet prevailed upon them to dis- 
cover them to any European. It is not surprising that such 
things should be credited and received' amongrt the ignorant 
vulgar; but at Batavia, men of the best sense and undefstand- 
ing in other rejects are equally duped. 

(To be cuntvwed.J 
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Art. II. Letters on the Eigin Marbles, and the Sculpture^, 
oj the Temjpk of Minena at Athau ; fSnrittm m London, 

• aitdaddretSfBdtoM.CmciyB,at Mome. .E^M.Quatremm 
de Quincey. 

My dear Friend, * 
YoVA letters from London, during your stay in that capital, 
on the Sculptnrei of the Temple of Minerva at Athens, (finr 
the preservation of which, and the pleasure they a^rd, Europe 
is indebted to the ardent and enlightened seal of Lord Elgin), 
together with the observations again addressed to me since your 
return to Rome, gave rise to a double iraprcssion, which I ' 
found difficult to explain. It was a mixed sensation of confi* 
dence and doubt. Unable, on the one band, to suspect either 
your teste or candour, I felt obliged to admit the transcendent 
merit of those works ; on the other hand, I knew not what secret 
motive it was, that inclined me to detract somewhat from the 
high estimation in which you held them. 

' The sight of these works, has not merely dispelled all my 
doubts, but, I imagine, revealed the cause of them ; it seemed to 
have originated in a feeling of self4ove, by no means unusual^ 
which cannot patiently submit to a diminution or change of a 
settled opinion, respecting the absdute or relative merit of persons 
or things. It is a feeling, probably of the same character with 
that which at one time stimulates men to raise themselves above 
others, and at another time, .to degrade their superiors ; and. be- 
' comes the main spring of emulation or envy according to the good 
or bad direction given it by the passions. 

This spring is not less active in the sphere of erudition, talents, 
and science, than in the common cirde of life, where the contest 
is for superiority in power, credit, riches, or rank, txi an indi- 
vidual proclaim that his researches have been more extensive 
I than yours, that he has penetrated further into unknown coun- 
tries than yourself, and has discovered wonders of which you 
have, no conception ; a sliglit feeltng.of envy, or an, involuntary 
doubt as to the superiority of the olgects he describes, will -pro- 
bably ba eaccited in the minds of those who have preceded him 
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in the tame putk Inquiry. Such an impression i» cnrer at- 
ttnded by good coniequtnceB. Hit rivals, either to dispute this 
fn^nmeocef or to paiticipate In the honoar or pleasars of fat* 

discovery, will proceed to' verify its reality, and subject bis de- 
scriptions, his recitals and ooinions, lo their own judgment and 
inelhod ol observation. 

The same thing occurs with regard to the sensations of taste, 
and the ideas inspired by works of art and genius* He who 
has seen wluit others have not, provided the object be declaied 
to possess some novelty or superiority, seems to arrogpUe to 
himself a privilege which will naturally awaken envy : if what 
he has seen be not merely an isolated, barren object, but a whole 
abounding in new points of view, and productive of opinions, to 
which a system of doctrines and theories might be .annexed, still 
more naturally would self-love levoU at notions possessing a ten* 
dency to derimge the result of those already established. Such, 
observations as these, are by no means new to you. Here is the 
cause of the diflliculty of establishing truth on more important sub- 
jects, such as matters of fact, not merely of taste ; and of subduing 
opinions which, though iahe, have been nevertheless rooted in 
habits. 

I believe myself to have been influenced in some, measure by 
th» caprice, when you imparted to me the sensations you had ex- 
perienced at the sight of the Elgin marbles, which, at that time, 

were in a state of confusion. Much as has been lost of the relics of 
antiquity (and such has been the fate of its linest productions) we 
have yet derived from it so much that is excellent, which has 
been arranged in classes by the enlightened taste of several ages, 
that it was with difficulty I believed that such a scale could bo 
dltturbed by the works you mentioned. 

Not that I wanted prepossession in favour of • the seulp^ 
tures of the Parthenon, which, to your knowledge, had en- 
gaged such of my attention eight or ten years ago, when I 
was intent upon discovering the composition of the western pedi- 
ment of that temple* in consequence of a controversy that had 
•risen In the acadleiiiy. of k0e$ fe&ret^ about the tide where dio 
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fmofA ealni^ was, md the m^petdye sal^eds of tlie ta^ 
• pedineiifs* ,? 

Engaged also as I was in refiewing the great woiks of the sta- 
tuary in gold and ivory, by a close examination of texts and 
monuments, (an idle project in the eyes of most men,) I had occa- 
sion to push my inquiries into a very remote period of the history, 
of the taste and art of the Greeks. Having. observed and.piovedy 
I tmal^ that the imitative aits must have been conlinaallj practise4 
Ibr at least three ages prior to that of Fericles; prepossessed 
frvoQr of that epoeh hy many analogies and parallels derived from 
other parts of the cultivation of the human mind ; having elsewhere 
advanced that the ideal (comprehending this word in its true sense,) 
was the summit of perfection in the art, and convinced that the 
palm Aur this class had been alrei^y awarded to Phidias ; you may 
believe I wasstiongly indined to concede much in ftmmr of worins 
that history proves to have been execoted at least under th^ in* 
fluence of the genius of that great artist, and which must bear 
witness to the taste and style of his time. 

The Count de Choiseul-Gouifier had procured good casts 
•f some pieces of the fiieae of the Parthenon, and had brought an 
original fragment of it from Athens to Fiance; fiom these aa well 
aa Stnaifa engimvu^ Ihad imbibed a great idea of the sculpture 
of diat period ; and especially upon comparing it, as one ought to 
do in forming such judgments, with corresponding worlds, that is 
to say, with the merely ornamental parts of building. 

But how are we to determine from these pieces, detached as 
ihey aie from 4heir body, and separated firom the soul that ani* 
matad themt an aggcegite of ftds and notions^ fimn which may 
be derived a eertam (estof tim science and tastd of an epoch or a 
school? These ftagments, as pieces taken from a firieae or series 
of figures in bas-relief, would at the most have served to give but 
a proximate idea of its whole. And it appears to me, that we 
should be mistaken even in this estimation, esjpecially with regard 
to A work in which many hands had been employed* and which 
•ridcBtly pnsenta more than one varie^ of manner and skill* 
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a 5;iinple style of drapery, -i^thiight folds, and a proportion some-' 
what under the standard. Is it thence we are to draw a conclu- 
sion as to the general style of drapery and the manner of that 
epoch ? The conclusion would appear the more erroneous, as it 
is belied by the work itselt, and other female figures in drapery, 
which follow or precede those just mentioned. Similair erron • 
will arise, if we pretend to deduce too general consequences, as to 
the science and skill of that time from certain negligencies of 
detail. ' * 

Thus, by taking pa.ticularitics for the basis of a general system, 
some critics may have formed and given to others very inaccurate 
ideas of the taste of the time of Phidias. And, I believe, it was the 
fear of deducing, in a contrary direction, other equally inconsistent 
consequences from a few facts, too little known, and from too 
small a number of authorities,' that kept me in that state of 
suspense. 

Another cause of hesitation was, the idea that all th^ sculptures 
of the temple of Minerva were to be judged by that scale of pro- 
portion which relates to the degree of merit requisite for what we 
call decorative architecture, tor we apply this name to every 
sculptured work, whether it adhere to the mass of an edifice, or 
form a necessary part of Its architectnre, and which is usually of 
secondary nu rit. It must be acknowledged, that this opinion is 
not inapplicable to certain parts of these sculptures, to those of 
the frieze for instance, and particularly the metopes. 

Without ceasing to admire them, I clearly discerned from 
some specimens, in the manner of their execution alone, tiie 
object proposed by the artist, and the motives on which they had 
been produced ; and in forming our opinions "of them, these cir- 
cumstances must be taken into consideration. I perceived, that to 
make a just comparison between them and other sculptures, known 
to have been executed for other purposes, and for nobler uses, 
we must take into the estimate every difference in the kind,- dekti- 
nation, and execution. In (attf were we to appreciaite the merit 
of some of our most skilful modern artists, from fragments either 
of decorative architecture or painting, which bad been executed 
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under tlwir4trectk>ir, we jhooU fim the moit imperii iiolioii of 
thdr knowledge and taste. 

In iliis way I reasoned with regard to the sculptures of the 
Parthenon, and, in my opinion, not altogether erroneously. I 
waft coq9equeQtly inclined to form the besi opinion of them, that 
is to say, to atti;ibttte to tl^em a great mktive perfeetioa. 
Judging liy analogir of the merit of the figuies in tlie pediments, 
which I knew were statues; and not bat-reliefe, I was petsnaded,' 
that, in comparing them with our best antique statues, it was 
equally necessary to make allowance for the great difference of use 
and position. I considered that it required caution and restriction 
in measuring them with works designed for close inspection, and 
where a perfection in execution had been attended to, which adds 
to all'the other perfections. In short, it appeared to me that the 
parallel should comprehend but a limited number of approxinuh 
tions, and only in -those points which refeired to character, style^ 
and schohistic taste. Your letter, however, which apprized me 
of your having sent for a cast of the Hyssus, made me somewhat ' 
'ashamed of my hesitation. You yourself had experienced the ne- 
cessity of distrusting such isolated impressioos as were the effect of 
examining works separately, and at a distance liom their points of . 
comparison. I feared that th^ same difficulties would atteiid an 
examination of the Athenian antiquities in London. 
• But finding that one of those objects which had been trans- 
ported to Rome (the centre of all the parallels which could de^ 
termine its worth,) maintained the rank you hsd assigned it, instead 
'«f losing by such a trial, I perceived thatthera must be a peculisrity 
in that scolptuire; that is to say, a^atacter and style of p^p 
-tion and execution imparting new ideas. About the sametime^ 
*1 saw at Paris a cast of the Theseus or young Hercules, a %ure of 
the eastern pediment, and some other casts of uiftercnt parts of 
those sculptures. It was really a kind of revelation to mc. . I 
immediately perceived to what erron we are led by all inaginaiy 
'Systems of the Grecian taste and ait, when they are founded 
-merely am a few incoherent and donbtiiil fiscts* whict are but 
loo fteqaoDAy assumed as a complete body.' The sntiqnities 
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He have appear to resemble, in tbeir kind, what that traatlatkm 
of an old body of hiytoiy would be, wheieof fthree-lottrthf waie 
deficient, and in which, beiidet die iieqiient erron of tranalation, 
yovL could not find two consecutive pages. With how much pie- , 
cauiion should you make use of such a trauslatioD, were you de* 
tirous of filling up the chasms^ 

The sculptures of the Parthenon seem well calculated to fill an 
iMnenso chasm in the history of taste ; and, it is not to be denied^ 
liat unl^ such a ^oftnnato traufer had taken place, neitber tho 
present effioct, nor any ciher, would have been produced cm the 
taste of the modems ; for, no one had yet expressed the hun' 
dredili part pf what the cast of the Theseus alone taught me iu a 
moment. 

Such were my impressions, and I communicated them to ^ou. 
Yott engaged no to examine the originals myself ; I piomised 
jou I would, and have kept my word. I arrived in London 
tiM day before yesterday, and my fint visit was to the Britisli 
Museum. It would be useless to enter into detail on the subject 
to-day. I shall be able to say a few words at the most on the 
place where the sculptures which you saw in such confusion, ara 
now arranged* 

They occupy a very large room, built for the purpose, and lighted 
.from above* All arouqd it, a space of about eighty foet by for^ 
theve is a row, within rapdi, of forty tablets, forming forty* 
six or forty-seven pieces of the bas-reliefe of the frieie of the 

Parthenon, most of which are four feet long, and some five or 
five and a half. Thus you will observe, you have a developement 
of nearly two hundred feet of this frieze ; and you enjoy it 
Mrtaialy moio than if on the buikUog itself, wlwve it was uip 
diferently Merited, and atuated at a groaler dista&ee horn the 
eye. Add to this, that being placed around an interior instead 
of an exteiior of a buildmg, as was the case at Athens, the eye 
comprehends it, and reviews all the objects it contains with 
greater facility, and compares all its varieties the better. ' 

Above the frieze, and at an elevation of nearly twenty feet on 
the longest sides of tho woom, am tha aselBpes, in all sixteen .; 
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bat, In §Rt, fiftecn oBiy, beam tbe siktoeitfli b^g a cast of 
ODe of the fifteen, is placed there for the sake of uniformity. 

The statues of the pedimentS) and tbe principal fragments of 
tbe ligimt, more or less broken^ in all about fifteen or sixieeii* 
m» amagtd voond tbe looa, or fixed on ravolting pedestals. 

Tbe smalint finipiiciiti, tiie me of wfaicbit is neaiiy imposi^ 
to diseover, atid elhen, ^hkh appear to belong to parficular 
fragments, carefully collected together by Lord Elgin, and which 
may hereafter exercise the spirit of conjecture) are deposited 
aiound the walls. 

I eoM not but admiie tbis fine arrangement, and tbe wisdom 
tbal planned It Tbere could not be a better disposition ^r flie 
aevind kinds of study and rsseavcb. I must, bowever; impart ^ ' 
tvisb I bad (brmed, tbe idea of ifvbkb I took tbo Uberfy to com- 
municate to Mr. Hamilton, in a slight sketch. 

I conceive they have been perfectly correct in placing within 
mcb of the eye, and in a manner under tbe spectator's hand, 
iroiks wbicb, from tbe mutihted state tbey must undoubtedly be 
kft In, are to be considered partlculatly as objects for study. No- 
fertbelesss I bavie been strafck iHtb fbe diflerence of eflbct pro- 
duced by seversl of tbem, according to tbe variation of distance 
and elevation. Whatever might be said, all these objects, if seen 
in their proper situation and distance, would give certain lessons, 
and produce certain impressions, which the imagination could 
not oiberwise receime. Tbe British Museum possess fragpsents of 
eveiy part of tbe aicbKeoture d tbe temple. I wish tbem to take 
omi of tbcmt from one mould of a capital you will derive eight 
osts* In ar e b kec tn ifryou want but one fragment of the cornice, 
and one of the entablature, to form the whole of it. Nothing then ^ 
would be easier than to construct, at the end of the Museum, in 
plaster or masonry, the front row of the columns of the Parthenon,- 
together with its pediments ; to place a portkm of tbe frieie in 
piaster under tibis colonnade ; to Incrustate easts of the inetopea 
between tbe triglypbs, and to occupy tbe tympanum of tbe pedi> 
' ment with casts of diose statun whichosed to omaisentlt. Thus 
you would see, at a single glance, all those objects, both as they 
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iHVB once seen in the work*fhopy and in tke sitnatian.and obnnc- 
ter assigpiedjiiem .by the aitiit Jn the coniae of then obitm- 
tions, I shall communicalft^to yoa some other ideas» wUck the^Int 

survey of these masterpieces gaire rise t(K For it is insuflicient 
that such objects as these gain the approval of artists only, they 
should likewise be so disposetd as to win the admiratioii even of 
the ignorant ; and whatever is done with that design, has moiie. 
Utility in it than is gsaertdiy imagined. But I sbatt. postpone 
these consideiations to the following letters. 

I should have liked to offer a remark or two on all the other 
riches contained in this museum. To speak the truth, I could 
only attend to the sculptures of the Parthenon. They alone, as 
you know, were the object of my jQur;iey ;. they only are to form 
the subject of this correspondence, agreeably ;to .the limitatioiii 
prescribed by you. Had there been no such conditions, yoo 
would not have wished me to describe objects, you are . acquainted 
with, and which have been already described very faithfully by 
Messrs. Visconti and Burrow. 

I should, however, have preferred gi\ing you the most ample 
description of all that is to be seen in the Museum, to hazarding 
the opinions and considerations you desire of me. To describe 
works of art, to class them, to give their proportions, to baaaiii, en 
explanation of them, to attempt, by beautiful language and ima- 
gery, to convc!y an idea which cannot be expressed, is a work cif 
patience, erudition, and imagination, and with a little of each of 
those qualifications you may satisfy many. 

But you are not one of that number ; you are an artist, an4^ 
as such, you wish me to treat of the sculptures purely as an 
artist. You desire me to communicate my opinion on that Mhkk 
constitutes their peculiar character , and merit,, whether absolnte.Qr 
relative; yon wish me to apply a particular measure to each 
* class of objects, in order to estimate them according to their dif- 
ferent destinations, and to deduce such general consequences as 
will convey an idea of the whole composition, and of the. genius 
which superintended these productions.. You desire. me. to 
say what part I conceive Phidias had himself in the exe* 
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'we'tie «mb1ed to dnw between dieir style' snd that of the other 

Ancient works which remain to us ; whether the taste of that age, 
from the authority of these fragments, ought to hold the rank 
which the testimonies of anti<faity agree to allot it ; what const- 
dentioM are to be aj^lied in comparing tbMQ fine praductioiii of 
the ailpiaiilB* which have reached us, with tiift remains of-tha 
-sculptures of the Parthenon ; in short, of what inpoxtancoK at a 
fbture period, will be the study and knowledge of these, re- 
mains to the progress of the arts, and the developemeut of th^ir 
history. , - 

' ~ The task you have set mc, contains more difficulty than I can en- 
counter. It would form the subject oCa great work. But such a 
work could not be undertaken at present : for one wants a previous 
concurrence of opinions, of judgments, and experifnentSs formed on 
the taste of a great -many persons, in order to estaUish, in this per- 
fectly new region of the history of the taste of the ancients, sure 
roads, and such points as cannot fail to distinguish the merit of a 
performance. The productions of taste or genius possess not in 
themselves those evidences which render proo6 unnecessary ; on 
the contrary, theories txA truths of sentiBient are 'founded on the 
iilpRsrions of the majority, and we have hitherto eilhcar beeli 
deficient in experiments, or they are not svfllciently BUraeious. 

• Judge, then, if I should not be guilty of an indiscreti(Mi, were I 
to treat fundamentally the questions you have propounded. But if 
you will be satisded with a simple opinion, and that in the way of 
» ooiTMpondtace, which yon- are at liberty to dispose of as<you 
ptease, this is what I propose to do» in order to meet your 
wishes. 

* Whenever I come from the museum, I will commit to writing 

whatever the sight of the objects shall have suggested to rae, at 
least in reference to those points, on which you were desirous 
of obtaining my opinion, and address it to you as a lund of 
proo^s-wrbal. 

I havenuide the arrangement only of the Athenian scnlptnres, 
amid the British collection, the subject of this let^; In the 
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M M caiiing oBgi llmptto conaiuikMite to yon ay imwliii o« 
the &ft twvejr of tbm flwat woito* le esdwlnig «U «lhiir 
phni, and by simply pursuing tbo older of my imptmiOM, I 
tkiH in the end pfMeiit you with a iketch of what may become a 

work at a future day. 



Art. III. A brief Memoir rftk» Sermou ond Ptouedmgi 
of Captain Webb, 8um^ of Kumaon, coikcted frm 



[There is not, probably, a bo<ly of men in any part of the world, or of 
any prufcs^iuu, who have greater and more frequent calls for the exertion 
of their intellectual faculties than the ciril and military servants of the 
East India Company, dispersed over their vast posaessions in Hindoctan, 
Left to their own reaoiirccs^ and eonpeUed to aet im liieir own respon- 
silMlityj many of them have displayed a degree of talent, judgment, 
and discretion, Ikr bijondtMr yean and United education. Aeorfcatid 
aeblecu wiU oceopy a» oeaaaioMl ite m this Jearatf » wa aball «i* 
liagly iatiodaea to paUie aetice the aMriti of iadfaridaalib who aie 

. paying, or my have p aw ed, ^ best part of their liyy in theee remote 
repons} and Captain Webb has conaidenble claima ia this respect] 

Ed. 

Mr. Webb was educated in the King's Ward, or Mathematical 
Schoolt of Chiiffs Ho9pital; his mother, who is still hv'uig, 
having been left a widow with fam childrm, two sone and tw9 
daughten. Thou^ mp ec ta ble^ she was reduced to circam^ 
stances that did not admit of giving to those children such an 
education as she would have wished. The subject of this memoir, 
< on leaving Christ's Hospital, was articled, in the usual way, to 
Gi^t^n Riou of the navy, then commaodiqg the Amasoo fngete» 
in which Webb .sailed with him on two or three cruiaes; bn^ ha 
• waenoi with him when this gsllant cAicer leU in the action belbia 
Copanhagen. Captain Rioa had been prevailed upon, a liltla 
previoiis to that battle, to releaie Webb from his indentures, on 
being satisfied that he would receive an appointment in the East 
India Company's military service, which was likely to be mofi^ 
advantageoua tO him than his continuance in the navy. 

txk laos, young Webb joined the leoeiid battatten of 4he tiM 
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ntBMmi at eamffk^ tlioi at BMmokpan. TImo^ the CmwpmsfM 
aUowMieM Me «iqipoM4 to be jwry empk, yit, «t in Indi* 
penent ef every rank and detioannatieii tiee in «a nradi spkndenr 

and extravagance as their meant will allow, a poor subaltern gene- 
rally finds himself considerably in debt on winding up his accounts 
with his black treasurer. Having no means but his pay, Webb 
had to struggle with many difficulties; but a few friends, wkicli 
his cheerful and agreeable nannen, his ability and geod^*oDdnct» 
had ^rooovedt bitonght him fknn^ them all; Md hii enly anxiety 
items to have been the inability be was efnder to give assistance to 
his widowed mbther, and to enable her to bring forward bis 
younger brother. 

In 1 804, his prospects began to brighten by his promotion to 
a lieutenancy, and the hope that, through Lord Valentia, mh» 
hMly interested himself in his behalf, when on his travels in 
India, he mif^t receive a staff appointment; bnt the applicaiifii 
was nnsuecessfel. In the course of the war, however, which 
shortly followed, Webb's abilities began to be noticed. By the 
exertion of his mathematical knowledge, and its application to the 
duties of a surveyor to General Dowdeswell's division, in which 
oapaoity hewas now acting, he had the good fortune to receive tiie 
approbation of the Snrveyor Geneial, who eacpreescd bis satis- 
IhcltQii in hi|^ tnrms at the .esecwtiion ef that ptet^ftbe survey 
which had been tntrasled to Webb. 

The campaign being finished, Webb, who had always been 
accustomed to habits of industry, employed his leisure in the 
cukivatioa of musk, and soou acquired a tolerable degree of 
eoMonlien on the most difficult of all instrumente, the violin. In 
1906^ be was appointed to the temponuy charge of a company 
ef Sepoys; and the following year to the command of the escort 
which was to accompany Colonel Colebrooke, the Sur^'eyor 
General, through the upper regions of Hindostan, who publicly 
expressed his great satisfaction in having a | erson with him so 
well qualified as Webb was to conduct a survey. The Colonel's 
heakh being miequal to the performance of a jofumey into the 
iriUs, Webb nndettook it smgly; he traversed the magniffeent 
foiests which skiit the hilly regions, and visited the great waters 
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fiUi onthe Sog^o river. But his attl bad nearly cost hira his life, 
bttniig.caiig|it a vioknt fever, ki conseqMHice of. tbe (atjkgmb be bad 
vadaffnut daring tbe botteat aeaion of tbe ymx in tbat bnniuig 
diraate. The native chiefs grew so jealous of bin operations, tbal 

they issued orde rs prohibiting the inhabitants from rendering any 
assistance, or lurnishin^ ihe necessary supplies; in consequence of 
.wbich he was obliged lo make long marches on foot, in a country 
jvbcve all £uropeans are carried in litters. 
. ' Wben tbe ftrojected journey was set on foot to ascertain ,tk€ 
sources of tbe Ganges, Colonel Colebrooke was too. ill to undevtaba 
it; but be assured the government, that '* LieoleDant Webb was 
so well qualified to complete the survey of the ceded and con- 
quered provinces, and iiaving offered lo perform the journey to 
Gangoutri, that he recommended him for that duty; in full con- 
fidence that, 'Should the appointment of a surveyor be conferred 
upon bim, be would acquit himself in that line entirely to tbe 
satisfaction of govenimeat.*' Tbe resuk of this expedition it pub- 
lished in the Asiatic Transactions, under tbe name of a Namtiw, 

^y Captain Raper.'* 

Although this arduous jouniey had thrown him into a lever, 
from the cfiects of which he never recovered till he bad visited 
.£ng|and some years after, be proposed, in I8O9, an expeditiotn 
across tbe UimaUya or soowy mountains, with tbe view of ascer- 
taining tbe exact situation of tbe celebrated lake of Ma«Msan>war, 
which no European bad then visited; a proposal which is Stated 
by the Governor-General to be ** higlily creditable to his zeal 
and spirit of enterprise and scicntiric research ;" but added, that 
the execution of it must depend on circumstances. Tiiis journey, 
•bowever, it was found expedient, on political considerations, to 
abandon for the time ; and the. visit to tbe sacred lalte- fell to the 
lot of men fiur less competent to make use of so novel an occasion 
•Ain Lieutenant Webb. 

By the advice of his medical friends, he came to England in 
1812, his health being so much impaired durinsi the last three 
years, as to leave little hope of a recovery in India. In a letter 
(lomLucknow, in is 10, he says, " I am not yet tweoly-BX ye^s ^ 
of ag|e> and half ray bair is white as silver." 
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While io EugUmdy he addressed an applk^alioD to dw Court of 
DifBcton to be employed as an astronomery and to contmoe 
Reuben BanoVs work, aoobmpanied by testimoines from Dr. 
Robertson, professor of astronomy at Oxford, and the astronomer- 
royal, which was referred to India ; but his services were con- 
sidered as too valuable to take him, away from the Surveyor's de- 
partment; and accordingly on his return he was nominated, in 
1ft 15, vun^eyor of the province of KumaoB. He waa, at that time, 
•erring with the army in the GhorkhaU or Nepaulese war ; and- 
his ktten contain some curious traits of character displayed by 
the enemy'to whom they were opposed ; and particuUurly of the 
brave chief who commanded the array of Nepaul, and whose 
name was Ummar Singh. One of the letters of this chief to 
Nepaul was intercepted. I'he bearer of it, a Gosheen, threw 
away his bundle and fled ; it contained, in addition to papers, a 
human skull with gbus eyes. The letter, when put into an 
English dress, covered tax sheets of foolscap paper. - It displayed 
gieat abiUty ; the style was noUe and animated, and the senti- 
ments such as would do honour to the greatest warrior and states- 
man of this or any other age or country. It discussed in detail 
the foreign and domestic policy of Nepaul, enclosed the draft of a 
letter to the Emperor of China» and urged the sovereign of Ne- 
paul to a vigorous prosecution -of the war; observing that, if he 
could but gain another success or two over Ochterlony, he was 
sure of being joined by the Sikhs. It appeared from this letter, 
that He had been instructed to treat for peace, and to sacrifice 
for ihe attainment of that object the Zuraee, the Doon, and 
the mountains west of the Jumna to the Sutledge. ** But shall 
I," says this manly soldier, ** shall I be the channel of such 
humiliating proposals ^ Rather select him who oflered this 
advices if you are so anxious for peace, you should 'have 
treated before your avarice prompted you to murder their revenue 
officer and he adds, the English will attribute such shame- 
ful proposals to fear ; and what reliance can be placed on a 
treaty framed under such an impression i For my own part I 
would rather die^ I am *old, but I put my trust in God and my 

BWOld." 

Vol. VII. D 
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Such weve th« Mntunenti of a man cooped up in a tmaU mud 
ibrt» doiefted by the whole country, dotkote of supplies and all 
iCBonioes— and such were also the lentiaMBts ezpfesBed, but in 
ruder language, in the petty letters of the inferior officers and 
soldiers taken at the same time ; they desired their priests to pray 
for them, but breathed no word of fear or doubt. These brave 
fellows took the field, oiigyiaUy seventeen thousand strong* of 
which Lieutenant Webb sayiy not three hundred ever re t u r ned to 
Nep«nl« 

The battle which decided the fiOe of the GhoriuM. underAa 
walls of Almora, is stated by Webb to have presented a scene of 

grandeur aiid sublimity far beyond the power of description. 
** The field of battle," he says, " was of no ordinary description ; 
previously to the fight our camp occupied a ridge elevated five 
thousand five hundred and thirty feet above the sea; the loftiest 
post of the enemy six thousand four hundred and ssvenly-fivu 
feet^ and the city itidf fi^ thousand seven hundred and ninety- 
two feet. The contending armies were separated by a river flow- 
ing in the bottom, the ford being depressed, below Almora, three 
thousand seven hundred and fifty-sev^i feet ; to which, of course, 
we descended previously to our ascent to the attack. Amid 
such scenery the battle its^ was greod beyond description." 
On thb occasion* Lieutenant Vftkh acted as au^ of hngadei 
and received the thinln of CoImwI NichoUsy ** for havmg con- 
ducted the duties and details of that office vrith a degree of 
punctuality, judgment, and precision, which will ever stamp him 
in the commanding officer's opinion as a most valuable staff officer.** 
- The termination of the war, and the great acquisition of 
territory, called ibr the exertions of the surveyor's talents. Having 
now completed his sixteen years of subaUem service he becaaae 
entitkd, in the ordinary routine, to His Majesty's brevet, as cap- 
tain. In proceeding through the mountainous and lonely districts, 
several of his instruments were lost or broken, and among the 
llUter, two fine barometers, which deprived him of the oppor- 
tunity of comparing the heights deduced from distant angles. " By 
giving," he observes» a trigonometrical character to my survey 
I have involved myscif in such multitudinous computationsi that I 
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huiiy see my to the end fit my journey. My slate is con* 
' tfnuslly before me, from the tmtant I rise, till I M asleep over it 
at iiiglit/* He writes from the neighbourhood of Askoth, on the 
Kalee or Gogra river, in lat. 29° 44', that ** the first snow fell 
upon a hill somewhat less than midway between that place and 
the Himalaya, oo the 17th October, the nearest peak of the crest 
•f those mottntaias being distant about twenly-sevien thousand 
fiidioms. Tea or twelve dayv after this,*! he says, will bring 
'Ae semi-TsTtars, who inhabit Dherma, the province of Bootao, ' ^ 
bordering on Askoth, to the neighbourhood of (he latter place, 
• with their wives and little ones, and household stuff,* being 
compelled to migrate every year, during the winter, to a more 
temperate climate. At this lime^ the inhabitants of the lower 
legions throw wooden tpm across the streams .for their aocom* 
Boodatioii, anticipating their arrival with as much anxiet;y as die 
St. Helena Islanders do the hogBewaid*-bo9nd India fleet, and 
probably with the same feeling.*' 

Towards the end of July, Captain Webb pitched bis tent on the 
Peak above Uhree Deo ; at which time, the rains were so very 
poweifel and perwvering, and sucdeeded by such heavy and con* 
tinued mists, as entirely to interrupt the prospects of the survey. 
** I have now,'!' he says, been a week upon this peaked moun- 
tain, surrounded by woods and wilds, for some ibur miles on all 
sides, without having once been able to see the sun or a star ; nor 
was it till yesterday morning, that I had an opportunity of using 
my theodolite. It must be allowed, however, that when the at- 
mosphere does clear up, it does so most ^fectually ; for instance, 
tibe paiade at, Almora is aiboot sixteen miles and threie quaiten 
distant from me; and, with my glass, I could count every file at 
drill. Before the rains set in, the climate, however, is considered 
as delightful, the thermometer in the morning being generally about 
48^, and at noon seldom exceeding 60^. In the middle of July* the 
trees were only coming into leaf; the rose-buds opening, and the 
grain about two taches above, the surfoce ; and I understand," 
he adds, we shall celebrate harvestphmne about Guy Faux's 
4My.'* 

In conducting this survey, Captain Webb thought it too good 
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an oppoftttiuty to be neglected for attempting to penetrate diroug^ 
some of the paaaes of thi Him&laya. He accordingly sent ibt>- 
ward from Dharma aonye Booteas to a station called Tuclahot, t» 

apprize the Chinese or Tartar commandant of the nature of his 
employment in that neighbourhood, and to request permission to 
proceed on a visit to the sacred Lake of Maaasarowar. The chief 
fetumed a civil refusal by his own messenger, intimating at the 
s^e time that he would make no objection to an interview. Ao> 
coidingly Captain Webb crossed the snowy'ridge by the pass of 
Lebong, in which the snow lay deep on the ground in the end of 
May. He found the chief encamped under a tent of woollen 
cloth, a number of horses and cattle grazing about, and sur- 
rounded by troopers with tails longer than those of their steeds. 

The chief was seated on satin cushions ; he wore a long loose 
damask silk gpwn, bound round the waist with a sash, and had a 
crystal button on his cap. He ordered pipes and sweetmeats to 
he brought, and tea mixed with clarified butter was handed round. 
He was sufficiently communicative, and Captain Webb learned 
that his immediate sovereign was the viceroy of Lassa, which is 
either a province of, or tributary to, China; that the distance to 
•the capital of the same name was a journey of twenty days, and 
from thence to Pekin, of forty-five days; that the authority of the 
Emperor of China extended to Latak, which, however, was inde-' 
pendent of Chma. 

Thibet was a name unknown to him ; and Captain Webb thinks • 
it may have been derived from Teiba, which, in the Ghurcali 
language, signifies high-peaked mountains," and which the old 
missionaries may very easily have transformed into Thibet. The 
country was unfit for any diing but grasmg, and that only-iu the 
summer months : of course, the inhabhants migrate and live in 
tents. Durmg the summer, numbers of travelling merchants pass 
over these elevated regions, on their way frotti China to Lassa, 
and from thence to Ladak and Cashmcer ; the chief articles of 
trade b^g salt, borax, gold-dust, wool, pearls, and tea. 

The meeting was peiiectly amicable, and they pitted, as the 
Deba said, brothers;** but his fraternal affection would nolt 
allow him to grant permisBion to visit Manasarowair lake, which *• • 
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was tho mon provoking, m they were ihen at the soutlieni 
biae of the Kylas, which akme intervened between Captain 
Webb and that lake. His ofdeiB, he said, were positive on 

Ihat head ; and that pilgrims even were^ in future, to be prohibited 
from crossing the mountains ; and when Captain Webb reminded 
him that two English gentlemen, (Moorcrofl and Hearsay,) had 
obtained permission from the Deba of Gherthope, (named Guidon 
bjr this chieff) he replied, that the I>eha had been removed fiom 
his govenunenta and ordcrad to Lassa to answer for his imprn* 
teoe. On endeavouring to obtain htm Uiis oflfioer some infor- 
mation respecting Manasarowar, he said, that upwards of one 
hundred streams fell into that lake ; and that it had but one outlet, 
(irequently dry,) which connected it with the Rowan Rhad; so 
that Moorcroftf's pundit, Mtd the Lataki traveller, after all, were 
right, and Manasanowar is the source of the Sutledge. Captain 
Webb seems to think that the difference of leveb of those two 
lakes must be considerable, and that a subterraneous communica- 
tion must exist between liiem ; as one periodical channel could 
not possibly carry off all the waters which arc poured from the 
surrounding mountains into the sacred lake. 

In this district bordering on Bootan, Captain Webb experienced 
severe snowy weather till the beginning of June ; and, in the 
latter end of September* he was shut up for seven days by a foil 
of snow, which buried the adjacent country to the depth of two 
feet and upwards.- The extreme fatigue, which the occupation of 
surveying necessarily requires in such vicissitude of climate, could 
not fail to impair his health ; but his spirits remain good. In his 
last letter to his mother, he says, " That 1 shall ever be a stout, 
hale man, is hardly to' be expected ; and I think my visage looks 
more ancient and weather-beaten every time I consult a lookmg- 
l^ass ; luckily, however, this is a monitor witii which I rarely 
hold an interview. As I do not see a white face twice a year, my 
beard remains unshorn, and my general appearance is as wild 
and uncouth as that of my Indian companions. My face covered 
with hair, my body wrapped in a jerkin of Tartar cloth, and a fur 
cap on my head, I think that ^ven y«m might pass me as a native 
Bumntaineer; and certainly so in the roads of this province, 
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whese the eye seldom wanders further from the advanced feely 
tliaa the iron spilce of a pole placed on the ground, which iti 
following brother purpoees to occupy-" 
• In the coniie of this inleresting survey, Captain Webb has 
taken uncominon pains to ascertain, by all the means that good 
instruments and trigonometrical operatioQa could atibrd, the 
height of no less than twenty-seren peaks of the snowy mountains^ 
the highest of which is stated to be ^5fi69 feet» and the lowest,, 
15,733 foet, above the level of the sea; the former being mora 
than 5,000 foet higher dian the peak of Chimbofe$o» the mosl 
elevated of Ae Cordilleras of the Andes. 

It is to be hoped that Captain Webb will be induced to publish 
an account of his proceedings and observations in the upper 
regions of Hindostan, which now form a part of the British tei^ 
ritories, and of which so very little is known in Europe* ^ 



Aet. IV. On the Limit of Constant Congekttim in the 

HimiUa^a Mouniaitti. 

From recent inquiries and observations, of which the lesnlt 
has been the subject of a communication to the Asiatic Society at 
Calcutta, it appears that the inferior limit of perpetual congelation 
in ifi<^Hi$iUUajfa range of mountains does not descend so low, as 
was to be concluded irom theoiy. 

The elevation of several stations, deduced from barometrical 
observations taken in June 1817, has been already given in a prer 
ceding number of this Journal, (Vol. vi. p. 64-6^.) It was thexe 
remarked (p. 56,) that the elevation of the i]Mt, whera the Gmoi 
river emeiges fiom the snow, bed been found by measniement to 
be 11,543 feet above the level of Cakmtta, (or little mom than 
11,650 foet above the sea,) in a parallel of latitude where the 
boundary of constant congelation might, according to theory, be 
expected at 1 1,400 feet. And a bridge of spars over the CdldpdiA 
river, or rather over the chasm in which it flows, two miles from 
its iipnrce, was found by geometrical measurement to be 12,670 
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l(Mt «liov9 tha Mft ; which would be quite ccmfonnable to theoiy, 
if the chasm weie 1,800 fcetdeepb 

Some inhabited places, (occupied, as is praswnady daring the 
summer only,) were noticed, of which the ek^ation is from 

11,050 to 11,489 feet above the level of Calcutta. These were 
concluded (ib. p. 57») to be on the vergie of the limit of congelar 
tkn, as inferred £rom theory. 

It was not soppased mthfsereniarkst that the line of perpetual, 
snow on he a weli-defioed* distinct and pfedse one. TheboniH 
daiy of fongrfatinn must faiy from year to year, with the mild- 
uess and severity of the season, and consequently must be taken « 
for particular places, at a medium of a larger period. It must 
▼ary likewise according to the exposure of the spot. In a screen- 
ed position or sheltered aspect, a deep chasm, or secluded cave» 
snow would remain at an elavation below that of more exposed 

Gladers, as is well known* aie perennial in certain rituations,'at 

altitudes much short of the prevailing line of permanent congela- 
tion in the same mountains. The glacier of the Rhone, imme- 
diately above the sources of that river, has been measured 1,842 
FNOch metres, or 6*044 English feet above the sea. The line of 
fOBgriatifin m that ptnqiel of latitude (40^,) has been stated from 
a taUe compoied accoidingto tfaeoiy* at 7*409 feet 

A considerable latitade thevefine is to he allowed ibr variance - 
of particular observations, and for their disagreement with a theory 
expressed in empirical formulas, grounded on no induction of 
ample facts. 

Neither is itto be expected, that isothermal lines* which are lar 
from oonaspendi^g to the pamllals of latitude at a bw etevaticm 
ahow leifil of the set* shall agree to piecision with those pa* 
vallebat Alpine, and moie than Alpine, height. 

These considerations are strengthened and confirmed by present 
information. Among the most elevated positions, of which the 
height was measured barometrically, as before mentioned, are the 
iillaga aad temple of MUem, 11*405 and 11,682 feet above Cal- 
cutta. That altitude* in Ae panllel of latitude assigned to the 
place, SQP S5'* would be near the verge of perpetual snow* and 
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even within its limit, according to theoiy. -Yet die olMerfer,C<{K 
tain Webb, at the time of tisiting this place, found exteuave fields 
of buckwheat and Tartaric barley, occupying the spaoe between 

the village and temple. 

A twelvemonth later, on the 21st of June last, the same surveyor 
proceediifg southward from J6shUmafk, and from the DauU 
river observed barometrically the altitude of a station in the ridge 
of mountains whkh he traversed south of that river. He found 
the height 1 1,680 feet above the level of Calcutta ; yefhis encamp- 
ment, where the observation was made, was surrounded by flou* 
rishing woods of hoary oak, loiiii-leavcd pine, and arborescent 
rhododendron ; aoil the surface was clothed with a rank vegetation 
of herbs. 

On the following day, he reached the summit of a pass (Pilgoinii 
ehtrhiS) where he agpun observed with the barometer, and con- 
cluded from it an elevation of 1^,642 feet above the level of Cal- 
cutta ; fand consequently more than 12,700 feet above the sea.) 

A thick mist here confined the prospect, but no snow was to be 
seen contiguous to the spot. The surface exhibited a black soil, 
unless where the bare rock appears ; and was clad with creeping 
plants and flowering herbs in luxuriant abundance. The shoulder 
of a mountain, on the one hind, rising still higher, was yet without a 
vestige of snow ; and appeared, as for as the view extended through 
the mist, enamelled widi flowers. A declivity, on the other hand, 
descended towards a forest of birch, pine, and rhododendron. In 
hollows and recesses, accumulations of snow were observed at a 
less height. But the snow« as was surmised, would probably be 
dissolved by the damp v^armth of the ensuing rainy season. 

The goat-herds of the country are accustomed, as they in- 
formed Captain Webb, to lead iheir flock's to pasture during the 
subsequent months (July and August) upon a yet loftier ridge of 
mountain, estimated to be as much above the pass of Pilgninti^ as 
this is above the preceding day's encampment ; that is, nearly a 
thousand feet. This information goes to remove the actual 
boundary of congelation still farther : and deserves to be verified, 
as proposed to be done, by again visiting the place at the specified 
season. 
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The road from the village and temple of MUeHh before men 
tkmed, towaids Tartaiy, leadt along the bank of a rapid mountain 

stream, and is evidently, therefore, a continued ascent. The 
snowy ridge is crossed by this route on the fifth day's joiimev 
, from Milem, travelling with droves of laden cattle. It is passable 
in the month of July, at which season the farriers iirxd pasture for 
their beasts of burden(sheep and goats) even at the fourth halt going 
from Jftlein, ata station which must consequently be taken to be 
considarably elevated above it. 

Combining these corroborative circumstances, the limit of vege- 
tation is carried by estimate to several hundred feet above the ob- 
served altitude of Pilgointi pass, and more than a thousand above 
that of the temple at Milem, or beyond thirteen thousand feet above 
the level of the sea, in the parallel of SOI degrees of latitude. 

In a communication to the Asiatic Society from another sur- 
veyor, Captain Hodgson^ who visited the remotest accessible foun- 
tains of the Ganges and Jamna rivers, it appears that the glacier 
and wall of snow, from beneath which the Ganges issues, was by 
bim determined at 12,9^^ feet above the level of the sea. 

The limit of constant ccmgelation* then, may be reckoned in 
nHmdnumbersy either at 13,000 feet above the sea« in the parallel 
of 91% as inferred from Captain HodgtoH^s measurement ; or at 
13,500 feet in that of 30^, as concluded by Captain Webby from his 
observations. The former of these diflfers from theoretical con- 
clusions, about 1,750 feet, the latter about 2,000 feet. 

The recent barometric observations, which have been relied on, 
and which were taken in the month of June last, are as follows : 

Crossing the ndge south of the DauU river, on 21st June, at 
noon, barometer 19.63 ; thermometer, attached and detached 56|. 

Smnmit of Ptfgfowfi pass, 22d Juno, 1 f. m. barometer 18.96 ; 
therm. 544°. 

At the preceding station, the thermometer at sunrise, in the 
open air, stood at 48°. 

Thecorrespendiiig observatkm, assumed for the purpose of an 
immediate . computation» was, bar. 29.58 ; therm. 84^, taken 
from a meteorolojpcal' diary of the former year at Calcutta. It if 
subject to collection for an inconsiderable difierence, between that 
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and the actuil oontempofBiy obfenratkmt at Calcutta, when aBoer- 
tained. The variations of the baioraeter aie^ in that daniale and 
coimtfy, lo limited and so regular, as to induce no risk of groal 

.error; and accordingly, on reference to diaries of antecedent 
years, the mean elevation of the mercury in the barometer, on 
the date of the summer solstice at noon, at Calcutta, appears to 
be ^»545 ; and theinean for the whole month of June is 29*^1 
the tempemtnre being 85^. Gieatert heig|ht» within a month 
befine and after the solstice, at noon, 119^7 ; least ha^ fSA, 

The observer notices that he was actually in po s se ss i on of five 
barometers in good order, one of them constructed by an eminent 
artist of London, and serving as a standard of comparison for the 
rest The instrument, with which observationa were made in the 
preceding yev> was still in use^ and agreed ptedsely with 
that test 

These batometrical meaturenMnts, it will be lemaifcfd, are but 
approximsdons. The possible cirois» however, which can hariUlj 

exceed 100 feet, is very much short of the great anurant in which 
the limit of perpetual congelation appears to di&r from the 
theory. 

In speaking of theory, that particular one has been here chiefly 
in view, which was given to the public not long since, as a result 
of certain experiments made with a delicate thermometer in a 
receiver of an air-pump. From dieovetical data so obtained a 

table is computed, exhibiting the height of the curve of perma- 
nent congelation. Its extremes are, under the equator 15,207 
feet ; at the poles 0 : and the height in the middle- latitude 45% 
is 7671 feet. The intermediate degrees likewise are computed, 
and fium them may be concluded for the tropics 19,85S leet» 
and for the polar circles 9419 feet. The author of it hat 
affirmed, that this table, though calculated from theoretiGal data, 
will be found to coincide with actual observation*. 

Previous computations, founded upon observations which were 
discussed by Dehtc and other writers, gave the height of the line 
snow dilSerently, vis., under the equator, as actually 
observed at the basaltic suaunit of Pitchtncha, half a degree south 

• Supplemeat, £n<7. Brit. iii. J91< 
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th» awa lathudey acooidi^g to in&rencts liom obaemtioDs ipr 
France and Chili, 1^500 to 1,600 toises (or about 10,000 English 

feet), at or near the tropic, as at the Pic of Teneriff, 2,100 tuises. 
At or near the polar circles 0 *. 

Bason Uambol4t found by obtemtion, the region of perpetual 
nKMr commaieing under ^ equator, in Sooth Aiiienca» 4^800 
metres (15,747 feet); and in Mexico^ he sayt, the etomal mowa 
eonuneace aooovdiag to hit measuremenli, in latitude \^ to 20P, 
at 4,6oa metres (15,091 feet). The same intelligent traveller 
assigns the height of 2,550 metres, (8,365 feet,) to the line of per-* 
manent congelation in latitude 45° f. 

I shall not stop to contrast these estimates and computations : 
but lemaiiE that observations of voyageis towards polar regions, and 
of traveUers in Alpine countries, do ndt ooipdde with the assump- 
tioos of theory, and the tables oonipuled fiom it 

Nor can it, consistently with experience and analogy, be ex- 
pected, that one and the same scale shall serve both for northern • 
and southern hemispheres, and for eastern and western Qontinents; 
for solitaiy peaks, and for vast mountain-masses. 

H, T. C. 

January 1819> 



Abt. v. An Jecmmt of a nngidar Case of CbtcgA, cured by 
exiennve BUedif^: in a Letter io the Editor, from 

E. Bjrande, £s^. 

Trb followmg case of oou^ which exhibits a rare combination 
of inflammatory and spasmodic action, may upon many accounts 

be thought worth recording. Cases of a similar nature are fre- 
quently occurring, therefore falling under the observation of 
medical practitionen genendly, but neither my inqtiiries nor 
leseaiches made at die time with consideraUe industry, furnished 
me witli any instances at all parallel in pomt of severity and 
duration, it derives abo additional interest from die foct of 

* Dss Marets, Ency. Metb. Geo. Fhys. iv. 69 • 5. 
t Foliticsl Essay on New Sptin, L 8, p. 74. 
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having been attended throughout its whole ooune by thvee of the 
most eminent Physiciaag of this metropolis, who either separately 
or together directed the treatment, as well as from the confi- 
dence and perseverance of the parties most anxiously concerned, 

under circumstances at times extremely discouraging, in conse- 
quence of the doubtful benefit derived from the powerful remedies 
which were employed, and the natural apprehension that the 
eflects of these alone migjht be extremdy prejudicial. 

I haTe placed the dates and quantities of the several bleedings 
separately in a table, where they form a tolerably accurate scale 
of the severity and urgency of the symptoms, and do not inter- 
rupt the narrative. ^ 

E. BRANDE. 

ArUngtoni'Street, F^nary 1819. 

A young lady, aged eighteen, of fidr complexion, light hair» 
rather large and delicate person, enjoying generally gpod healthy 
with every attention to its preservation, but subject to severe 
headachs, became ill in March I8O9, with apparently common 
cough, and some oppression of breathing. It may be observed, 
that she had naturally an uncommonly fine and powerful voice* 
and was in the habit of practising singing some hours every day. 
After five or six weeks the symptoms, particularly the latter* gra- 
dually increased, so that any motion produced considerable 
panting, the pulse became larger and fuller than natural, the 
tongue was clean, there was no heat of skin, nor any other de- 
rangement of health ; some remedies were now employed, and a 
spare vegetable diet was enforced, but the disease coi^tinued to 
increase; the coug|i was dry, short, very frequent, not violent; 
die difficult of breathing great and constant; headach severe ; / 
and the pulse becoming hard, twelve ounces of blood were taken 
away on the 22d of Mscy, from which she experienced consi- 
derable relief ; this shewed slight marks of inflammation, and as 
the complaint continued, it was repeated on the 6th of June, and , 
every two or three weeks to the end of July. At this time the prin* 
dpal symptoms were great sense of oppression about the chest, abso- 
lute inability to fill the lungs, the inspirations quick and short, from 
thirty to forty in a minute, each producing a short shrill cough. 
These came on at difierent intervals, from one to six days alter each * 
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Ueeding: veiy dii^t at fint, gradually becoming stronger, and 
ending in violent fits, amounting almost to suffocation ; some hours 
of natural sleep were procured every night, during which the respi- 
ration was less frequent, and the cough subsided ; there w as con- 
, ttaaA palpitation of the heart, the pulse. Tarying from 100 to 120* 
aharp, contracted, and rather hard ; no partieuhur heat ot thint, 
very little appetite; by the loss of ftom ionr to six^ ounces- of 
Uood, the urgent symptoms were immediately and fegolai)y 
carried off, the pulse became more open, softer, and less frequent ; 
relief was sensibly experienced, (even to bystanders) and a full 
and deep inspiration took place as soon as two or three ounces 
had flowed ; and, in ten or fifteen minutes, the cough and op- 
pression entirely oehsed : upon this account the quanti^ of blood 
drawn was occasionally varied/ but it was found that less than 
€ight ounces did not produce an ecfual eflfect, nor was a larger 
quantity of greater boncfit, it was always cupped and buffy ; more 
so in proportion as the attack had been allowed to continue. 

Thin^ remained in this train up to the end of September, 
dnrmg which period what is called an antif^logBtic system was 
strictly pursued, and various medicines freely made use of; saline 
purges, antimonials, ipecacnaaha, mercurials, xamphor, opiates, 
iienbane and hemlock, in full doses, with blisters, leeches, and 
the warm bath. The former symptoms were now somewhat 
mitigated, and those of catarrh came on, and went through their ' 
•nsuid course, ending with expectoration, but had no influencis 
upon the previous complaint*; the palpitation of the heart was 
idways worse after eating, or wtien lying upon the left side. 

October 84di. Foxglove has been taken during the last month; 
and for a fortnight, while the circulation was undisr its- full in- 
fluence, the symptoms were absent, the pulse being from forty to 
fifty, soft and irregular, the patient confined mostly to bed : upon 
leaving it off, they returned, but with less violence. 

November 10th. There is less appearance of inflammatory 
action ; lihe eongih, still as frequent, resembles more the sound of 
a bell ; one grain of opium with three of extract of henbane, 

* Tins ooeurved fireqnenfly aftermudk. 
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tel»ti tvery two boon for finir tines have kept it quiet for thirty- 
•ix hours ; upon k»' ictnni, a grain and a half of opium, widi 
three grains of extract of henbane^ taken four times in six houiSt 
hardly produced the same effects; and upon the third attack, 
fifteen grains of pure opium taken in twenty-four houn procured 
, ynrj little lelief, and only aboiit eighteen houn* eleepy without 
any increue of heat or qppeannee of inflanunalKMi. 

'Nofenber Si9L The ailxtnva dmjtA and non was given in 
doses incieased up to two ounces, three times a day, and some 
animal food was allowed ; by these her debilitated, pale, and al- 
most bloodless appearance was improved, but the cough remained 
the same. A draught, containing fifteen grains of musk and five 
of extract of poppksy was afterwards taken three times a day for 
a week» wkhodl any sensible effect. Fnm this tiise to the end 
of Maichf ISIO, tonics and antispasmodics of various descriptions 
w!ere employed, without any benefit: the origmal symptoms oon- 
' tinned, with the addition of a fixed pain in the left side, and there 
was an evident falling-oflf in point of general heaUh ; bleeding was 
again had recourse to, with immediate relief; and as it continued 
invariably to xemova the attack, it was desired that it should be 
repeated i:^onav«iy accession before the symptoms became severe. - 

Augpist 8th. The attacks have become less violent^ aOd the^ 
miervals prolonged to eight or ten days'; the psin in the side is 
nearly gone ; the appetite and strength have increased, with con- 
siderable amendment in general appearance ; pulse about 98, 
soft, and very little inflammation about the blood. 

November 3d* The health continues to improve^ and the in> 
terval between the attacks to become longer. 

1811. January 13lh. The cough, oppression, and pain in ih» 
side, return regularly after fouileen ociifteen days, but with ksa 
severity. 

IMaich 30tli. Each successive interval is longer than the for- 
iner, and each attack milder ; the bleedings therefore have been 
delayed as long as circumstances -would justify ; a little animal 
food is regularly taken, but no fenpented liquor. 

From that time the health and strength gradually in creased, 
and for the last two or three yeais may be called re-established. 
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ff 

Some diq[MMilio& to a coag^ of dw same diancter still ranainsy 
]Nit it is feadily temo^ as before. 

I have only to add, that leeches and blisters were applied most 
freely ; changes of air, riding on horseback or in a carriage, were 
used duiing the summer months ; rooms of regulated temperatuia 
doling the winter ; and throughout the duration of the illmiiSi 
every possible caie-ami attention which medical skill, or paiantel 
aflection and anxie^ could suggest, and the command of wealth 
supply. 



A Table of the Date and Amount of each 

og. 1810. oz. 

May 22.... 12 June 27 10 

Jnna 6 10 July 5 S 

- 21 • 10 16 10 

July 5 8 -~37 • 8 

— «^ 96 6 Aug. 8 8 

Aug. 2 10 r 25 10 

5 ••••••4«..*,,» 10 Sept. 8 10 

— 9 4 23 10 

^— II 10 Oct 6 » 10 

— 17 10 19 10 

—^20 12 Nov. 3^^ 8 

24 8 — 19 10 

28 , 8 Dec. 2 10 

Sep. 1 8 — — 19 8 

— ^ 6 10 ' 1811. 

-^^9 • 2 2 > 10 

11 10 31 10 

——15 8 Feb. 21 10 

— 19 4 Mar. 24 lO 

-1 — 24 10 Apr. 4 10 

Oct. 24 6 12 10 

1810. May 6 10 

Mar.26 10 June 9 10 

May 2 10 Ji^y 4 10 

June 12 10 Aug. 26 8 

20 10 
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Dec. 12 10 Jan. £8 10 

1814. 

Jan. 13 10 1817. 

May 23 



The consideration of the above case will readily suggest some 
infereDces of practical utility ; as such, 1 shall take the liberty 
merely to point out the intimafjft and penevering connexion 
which existed for so bng a poiod between inflamwatory and 
•pasmodic action. 

Without advancing any opinion as to the seat of the disease, or 
whether it originated in the vascular or nervous system, it is fair 
to conclude, from the very marked and regular benefit derived 
from bleeding, that the constitution required that relief, and most 
probably would not have borne the treatment, bad not the absolute 
necessity for it existed. 

From the perfect recovery of the patient, it may be presumed, 
that this was a disease of action ratlicr than of structure ; or, that 
if any organic mischief may have existed, it has been completely 
removed. 



Aet. VI. On Usef ul Projects, 

Much ingenuity has during ages been devoted to the con- 
trivance of methods for abridging human labour ; and, in the 
prosecution of that important object, means were early devised, 
and have been in process of time successfully improved, for efn- 
ploying quadrupeds as instruments in the performance of work, 
under dKiectloii of man : virtually, however, substituting them in 

\ 
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n 'greii dMiiUM in hit plaoe ; siaoe the aourishmciit which thoy 
laket or the land that aflbrdi it, might else be iq^plicable to hit 
sustenance . 

So long as population is scanty, there is nothing undesirable 
in that progress. By the aid of animal instruments^ as by that of inr 
animate tools and machines, a workman is enabled to achieve more 
' than could elte be exectited by him. But, when popnloutnett 
admcet, and beguit to pte8t*upQn the meant of tubtittente, it' it 
to be wished that inventive geniut thould take a new direction to 
devise appropriate meant of enabling men to perform the work 
of horses. 

This has been in some measure actually the case in Great 
Britain. The steam-engine has become an implement of human 
worky by which the labour of cattle and hottet at ditpenaed with 
for milla, hydraulic enginet, and eveiy.soit of ttationaiy and ixt. 
machinery. Some progress likewise hat been made towaidt the 
application of the same power to moveable machinery, as for 
draught of burden on railways, and for some other purposes ; not 
to mention the steam- boat, which has but begun to supersede the 
employment of horses upon towing-paths ; and the extensive use qf 
steam-engines for impelling vehicles by land and water, on lailwayt 
and on canalt, may with confidence be antidpaled at no dittant ^ 
improvement Methods that suffice for navigable rivers, are not 
so well suited to canals ; and those that serve for railways, are • 

t 

not equally adapted to high roads. But the difficulties are not ' 
insurmountable; and projects for those purposes have been started, 
tome of which are not unpiomitiqg. It may not be economical 
to put a tteam-engine on a tow-path converted into a railway, to 
take the plafie of hoitet in towing; nor on the footpath betide a ^ 
pubUe read, to* drag a waggon on the highway ; yet, other re-^ 
sources are not wanting for dispensing with draught cattle by 
substitution of locomotive machinery on canals and roads. 

But, in the more important ol^ect of agriculture, this inverse 
ooofie of devioea for ditcontinnanc^ of labour of caltle, and eji- 
dntive reliance on man aiiiited inanimate initrumenta, it yet 
to commence. Hitherto inventive fu:ultiet have been racked to ■ 
contrive ways of sparing human labour, and tubtlitating cattle, 

V ou VII. E 
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and move MpedaHy kofset. Ingeiiuify has been dbecM not only 
10 the improved appHcatioD of cattle-lahoor in a walk which it 

has occupied from early ages, as ploughing and harrowing : but 
also to encroachment on the ancient province of man with engines 
drawn by horses for reaping corn, for making hay, for draining 
^ and ditching, and for various other rural woifc. 

Earnestly desiring to see the current of invention turned, and 
to witness the introduction and general adoption of eflBdent inp 
stnimenCs adapted to assist men in the resumption of their ancient 
functions, to the exclusion of horses, and perhaps dispense with 
these altogether, and enable men to delve the ground without need 
of plough cattle, I am solicitous of drawing attention to this ob- 
ject, as well on the part of those who are habituated to the exercise 
Of Inventive talents, as of those who are in the practice of offering 
prospecfive rewards for useful discoveries adapted to prescribed 
ends* 

To ingenious persons, it often is sufficient to have proposed a 
problem. The solution of it is ensured by a steady application of 
tiieir thoughts to the subject proposed. A trite remark is, that 
necessi^ is the mother of invention. It is so, because the atten- 
tion is closely and unremittingly given to the dject, in piopoftioa 
to the urgency of the want In course of meditation, under such 
circumstances, all possible modes within the compass of the per- 
son's knowledge are revolved. He calls up his experience ; he 
tries its suggestions ; he examines the resources of art within his 
reach; he pursues the clue which it presents; failing in one 
. direction he turns into another, he invents means or devises 
expedients. 

Eminent instances ate not wanting of such complete success in 
studious research, as to authorize an opinion that discovery on 
any given subject may be confidently sought by fixed attention of 
fertile minds. Let the need be known, and art handled with 
science will furnish the means of satisfying it. On thb- account, 
the proposal of a premium for invention, or even simply a topic 
for investigation, is often ot national benefit. 

The problem, which it is the object of these observaitions to ' 
suggest for proposal, is to devise means of applying inanimate 
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power to field laiNmr, which shall thus be perfonned at leas cost 

than by horses ; or to contrive tools and implements by which a 
man may be enabled to perform so much more work than he can 
do with implements now in use, as shall render him a cheaper 
labourer* comparing hire with perfonnanoe, than a horse is. 

The benefit expected toanee firom the attanmeM of thisdject, 
mi^ be explained by the IbUowing remaihs':^ 

It was shewn, in a former Volume of (his Jonmal*, that there 
is reason for believing the populousness of Great Britain to be in 
a state of actual progressive increase, even beyond the ratio which 
'•comparison of the enumerations of 1800 and 1810 exhibits. 
The biUs of mortality for tS18 go to confirm that opinion. Tiie 
excess of birdie above burials Is mireh greater than in any pieceduig 
yearf . It has been progressively increasing. It is much greater 
in the octennial period than in either of the preceding octades; 
larger in the four last years than in the four first J; larger in the 
very last, than in any single year which went before it. If the 
Mropoiis may serve Ibr a sample of the realm, the increase of 
popuUoioa in, the past eight yeats^is already greater than In the 
foregoing ten. 

The population of Great Britun and Ireland, according to Ae 
census of 1810 for Great Britain, and by estimate for Ireland, was 
16,000,000 in 1810. Add probable increase since that period, 
and the total population of the British isles may be now estimated 
at nearly 18,000,000 ; of whom a third, or nearly 6,000,000 of 
people may be considered to be employed in agriculture. 

The consumption of oats and beans by horMS has been estimated 
by Mr. Western and Dr. Colqnhiom at more than ten or even 
eleven millions of quarters. The greatest proportion of the horses 
must be set to the account of husbandry. Lavoisier estimated in 
Fnnoe six times as many horses for agriculture as for draugiit of 
carriages on higli roads and in towns. Admitting the dispropor- 



♦ Vol. V. p. 305. 

.t Births to deaths 34,333 : 19,705 : ; 1,S42: 1,000. 

♦ 1811 to 1814 as 113 ; 100. 
1815 to 1818 as IS: 10. 
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tkm to be 1ms in Englaiid, ttill it is very great : and if homt 
husbandry can be made to give way to human agricidtore, the 
arable land, which is now devoted to raise beans and oats for 
nourishment of horses, (but sufficient, were the produce diverted 
firom that use, for the subsistence of five millions of people,) as well 
as land prodocing fodder likewise allotted to hones, (but available, 
were they disused in husbandry, for purposes more dirediy bene- 
ficial to man,) Great Britain might with ease support an increasing 
population, without need of supplies of agricultural produce from 
abroad. It would with facility maintain a third or a quarter more 
people than it now does ; for the corn annually consumed by one 
borse, exclusive of a couple of acres yielding him fodder, is ample 
provision for the subsistence of seven to eight persons*. His labour 
equals that of five men; but bis food exceeds even that ratio. Now, 
if two men, with improved implements or machinery, may be 
enabled to perform the work of one horse, the cost of the labour 
being in that case nearly equal t, the Public will be benefited by 
an addition to the available population and national strength, in 
no small proportion to the vast increase of numerical population, 
resulting fix>m the accession of seven or eig^t persons for every 
horse disused. 

A venerable agriculturist has proposed a large experiment of 
spade-husbandry. It is not, however, likely that the experiment 
should be successful, without some notable amelioration of the 
implements of culture. The garden would long ago have taken 
the place of the arable field, and the spade have supplanted the 
plough, instead of the contrary course, which has long prevailed ; 
' were it true that, with implements now in use, manual labour - 
could be rendered more profitably productive in husbandry than 
the work of horses. 

* Allowing fifteen quarters of oats to a horse, and two to a human being, 
for the annual consumption of com ; besides the produce of two acres 
liberated, and made applicable to the sustenance of man. Fodder grows 
continually dearer, and can be wor&e spared, as a couutiy advances in 
populousness. 

•f* Reckoning hire of labour at fourteen shillings per week for a man, 
and tlie cost and keep of a horse at fifty pounds a year, besides the plougU- 
man or carman to attend and drive the team. 
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Bat with improved implemeiits it not improbably may be so; and 
tbe ol^fect well deserves most serions consideration and earnest exer- 
tions for its accomplisbment, if by anymeans it be practieabte. 

The present deficiency of employment for labouring poor, and 
the consequent distress which is very generally felt in country 
places, would be instantly remedied by so valuable an in- 
vention. 

That deficiency is, among other causes^ to -be ascribed to a 
change which has taken place in the progress of populatimi» and 
which has rendered towns and even great cities independent of the 
country, and competent to keep up and greatly augment the 
number of their inhabitants, with no accession of people from with- 
out. Towns are not now a drain of population from around, but are 
- ready to cast forth superfluons numbers abroad ; while the country 
swarms vrith a growing people for whose increase there is no call. 

In this state of affairs, he who should invent a mode of advan- •> 
tageously employing men instead of horses, would be justly hailed 
as a benefactor of his country. Toward this desirable object it 
is the purpose of the foregoing remarks to point the views of 
inventive genius. 

Without presuming to chalk out a line in which success is 
likely to be attainable, it miy be suggested that air is the mover 
which may be looked to with most confidence. 

Among the various prime movers known to mechanics, animals 
are excluded by the conditions of the problem. Water, that is its 
current or descent, is so by the locality of this power. The more 
^ refined powers, which science might indicate, are for one reason or 
another, unpromising, as costly or as cumbrous. But air is present 
every where, and available, either without cost, askistaoc^ in the 
windmill ; or at little cost, by combustion of fuel, as in the steam- 
engine. 

It might give a tone of ridicule to these lucubrations, were a 
proposal hazarded for a plough to be moved by wind ; though 
perhaps it might be urged in defence of such a suggestion, that 
die Chinese have availed themselves of wind to aid the progresa 
of vehicles on land. 
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With more seriousness a steam^plouglb. nay be hinted at, as no 
unlikely inventionr. It is, perhaps* more easy and obvious than 
the steamAiraggon. Wheels, fninished with spikes orraggedfellieSy 

being turned by a steam-engine borne on the carriage, might suf- 
fice to give it progressive motion. Tlie ruggedness requisite to 
make wheels take a sufficient hold of the ground, to ensure pro- 
gresSy is no objection ; as it would be in the case of a vehicle designed 
for moving on a high road« If the wheel of a plough cuts up the 
^ gpowdf ft does but forward the operation of loosemng the soil^ 
which the implement is designed toefiect 

For procuring progressive motion, whether of a waggon or of a 
plough, or any other implement, the steam-engine might be put 
horisontally, with the cylinder affixed to one train, and the piston 
toaaothef : the admission of steam may serve to propel the fore- 
tnin, and the dwdensalion of it to bring up the hind one; and 
bodi may be steered by an additional wheel. 

This cpnstruction is, perhaps, liable to insuperable objections. 
The first mentioned, apparently open to favour, may possibly be 
unfit for the purpose, upon reasons not adverted to in this cursory 
view. Other more suitable forms may yet be devised and tried, 
and may not improbably lead to successful invention. 

Let it not be objected >that the mtroduetion of machineiy in 
agriculture would xequifo a well-instructed peasailtry that the 
farmer roust be conversant vrith mechanics ; that his ploughman, 
his waggoner, must be an engineer. Competent instruction will 
not be wanting, if there be adequate reward for it If machinery 
can be profitably applied to husbandry, persons will soon be taught 
fltemanagement of it, however refined the construction may be. 
If better todb can be invented than the clolnsy and powerless spade 
and mattock, which have descended to us prescriptively unchangedi 
workmen will soon learn the use of them. The condition of the 
workman will be bettered, in proportion to the requisite dexterity, 
which, being acquired, will place him higher in the scale above 
the mere untaught labourer. 

But, in tvoth) ingenious inventions do not always produce most 
complex machines. Ingenuity is.now, perhaps, tinned from com- 
plicated machinery to simpler contrivances ; and, if knowledge and 
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genius be directod to the connderatioii of impteineiitt of hua- 
tmndiy, it may Botfae a virionafy hope* that the propoied scheme 

. of reverting to human labour in agriculture, and wholly excluding 
horses, may be made as practicable as it is desirable. 

If any one should pronounce the scheme futile, let him recollect 
the wondeiiul improrement of machinery in modem times ;'let him 
compare the sfeockiii^frame ivith the knitting-needle ; and the 
mule*jenny with the diitaff t or, if ludicrous imagjw be acceptable^ 
Tiew a German professor mounted on a hobby ; but acknowledge 
that a hobby maybe converted into an expeditious vehicle for the 
traveller. In like manner some familiar utensil, perhaps bellows, 
may possibly furnish a motor of machinery. With this obser- 
vation I leave the subject to the decision of those who may think 
the prepdsition impracticable and absuid; but to the graver reflec- 
tions of such as may deem the object attainable, and the scheme 
of a ploughing machine not quite unfeasible. 

C. 



Art. VILA Memoir an the emMned Agencies of Oxygen 
Gas and of Water, in the Oxidation of Iron; by Marshall 
Hall, M JO., 4c. 

It has been generally supposed by chemists, that water, in im- 
parting oxygen to iron, undergoes a decomposition, its hydrogen 
bdng evolved whilst it^^'oxygen ent^ iatooofnbinatkm with the 
metal. This decomposition of the watter and evolution of hydro* 
gen gas, have been represented as taking place slowly, at the ordi- 
nary temperatutcs of the atmosphere *. 

It is the object of this memoir, to detail a series of experiments 
which appear to prove &e incorrectness of this opinion ; and to 
tttaUish the fiurt, that, in the ordinary oxidation of iron by mois- 
ture or water, the action of the water is necessarily combined with 
that of atmospheric air, or of oxygen gas. The error appears 



« Davy's EleaieDts, p. 385 \ Thompson's System, Ed. 5, Vol. I. p. 368 ; 
Henry's Elements, Ed. 7, Vol. I. p. lOS. 
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to have originated in an inattention to this co-operative inufi* 
ence of the atmospheric air absorbed by the water, in inducing 
the oxidation of the iron, — to the changes induced in the 
atmospheric air itselfi— and to the inaction of ' iron in perfectly 
pute water. 

From the experiments to which allnsion has been made, it is 
inferred that water is not susceptible of decomposition by thecon^ 

tact of iron, at the ordinary temperatures of the atmosphere ; and 
that, when perfectly freed from absorbed oxygen, and secluded 
from atmospheric air, it is incapable of oxidating this metal. Oxy- , 
gen gas, or atmospheric air, perfectly deprived of moisture, is also 
inca|>abie, at ordinary temperatures, of inducing the oxidation of 
iron. This oxidation demands, therefore, the united agencies of 
water and of oxycjcn, the fbrmer appearing to constitute the me- 
dium merely, although a necessary one, by which the latter is 
seized and transmitted to the iron ; or rather, perhaps, the pre- 
sence of oxygen in the form of hydrat, is necessary for the oxida- 
tion of this metal. Thus, a bright plate of iron retains its lustre 
equally untarnished, in water deprived of its admixture of oxygen, 
and in oxygen gas, or atmospheric air, deprived of its hygrometric 
moisture ; but it becomes quickly tarnished on being exposed to 
moist air, or to water containing absorbed oxygen. 

i now proceed to the detail of those experiments, on which 
these statements are founded 

I, The first point ascertained in this investigation is, that water 
does not suflisr any decomposition by the contact of iron, at the 
ordinary temperatures of the atmosphere. 

Portions of iron plate were immersed in pure water in the in- 
verted bulb of a common retort full of the fluid, and the apparatus 
was allowed to remain in this situation many days. There was 
not« however, the slightest evolution of hydrogen gas. The water 
appears, therefore, not to suffer decomposi^on by the mere con-: 
tact of iron. 

IT. The next fact ascertained in these experiments is, that the 

portiohs of bright iron plate employed in them, remain untarnish- 
ed, when the water has been previously deprived of oxygen goa 
absorbed from the atmosphere* 
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yf9ier may be tted from its admixture of atmospheric air by 
loag boiling ; bat it may be deprived of a&y oxygen it may havte 
absorbed, perhaps still more satisfactorily, as will be stated more 
expressly hereafter, by being subjected tor some time to the action 
of iron filings, or of a number of bright iron plates. ' In either 
case, if portions of bright or polished iron be exposed, at an ordi- 
nary tempetature, to the action of the water thus purified* the 
metal retains its lustre unimpaired. The water, fherefoie, dpes 
•not appear to undergo the decomposition, or the iron the oxida- 
tion, hitherto supposed to take place in these circumstances. 

III. But if, on the cotitrary, portions of bright iron plate be 
subjected to the action of water which has not been deprived of its 
admixture of oxygen or atmospheric air, their lustre is quickly 
impaired by oxidation. 

If a number of bright iron plates be immersed in a quantity of 
water from the pump, their lustre is soon tarnished; and, if the 
atmospheric air have accebs to the superincumbent water, a red- 
dish-brown oxide is formed ; but, if the water be secluded from 
the atmosphere;, the oxide first produced is of a reddish-brown, 
but afterwards assumes a greenish-black colour ; and, in this latter 
case, if, after a sufficient lapse of time, fresh portions of iron plate 
be inserted, the atmospheric air being still excluded, they then 
retain their lustre nnim paired. 

From these experiments it appears evident, that iron does not 
possess the property of decomposing water, at the ordinary tem- 
peratures of the atmosphere ; that this fluid occasions the rusting 
and oxidation of the metal only when it contains or has access to 
atmospheric air ; and that, whilst a seclusion of pump-water from 
the atmosphere occasions the formation of a greenish-black oxide 
of the iron exposed to its action, the admission of atmospheric air 
induces the formation of an oxide of a reddish-brown colour. 

IV. The latter fact seemed, however, to merit further elucida- 
tion ; and it was found by the following experiment, that the 
reddish-brown oxide produced by the free access of air, became 

* changed into the dark-green, when the air was excluded, and it 
remained in contact with the iron ; but that it retained its colour^ 
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altliough thtt air was atiU excluded, when it was no longer in con- 
tact with the metaL 

A piece of iron plate was covered with muslin*, moistened with 

water, and placed in contact with the atmospheric air, until a 
considerable portion of red-brown oxide was formed ; the plate 
was then cut in two; one half was placed in a vial filled with 
water» which had been freed, and which was excluded from oxy- 
gen» the cxide and iron plate remaining in contact ; the muslin 
and oxide were s^arated from the olher half of the iron plat^ 
and introduced into the same vial. The latter portion of oxide 
retained its colour, whilst the former gradually changed to a dark 
and deep green. The dark-coloured oxide again changed to the 
red-brown, when exposed io a moistened state to the action of the 
' atmosphere, but remained unchanged if free from moisture. 

Thus by thft contact of iron and moisture, and the exclusion of 
oxygen gas^ the red-brown oxide becomes the dark-green; by the 
contact of air and mCMStore, the dark-green oxide again becomes the 
re<ldish-brown. 

V. If water taken from the spring contain portions of bright 
iron» it transmits to them the oxygen it may already iiave absorbed ; 
it again absorbs a portion of oxygen from the superincumbent air, 
which is, in its turn, transmitted to the iron; and, when it is 
placed in contact with a limited quantity of oxygen gas, or ol 
atmospheric air, the *oxygen is successively absorbed by the 
water and conveyed to the iron, until at length the whole of the 
oxygen gas disappears, and in the case of atmospheric air, nitrogen 
gas alone remains. 

If a jar, containing portions of iron plate at its lower part, be 
occupied by water, so as to rise an inch or more above the iron, 
and by superincumbent atmospheric air, so as to fill the remaining 
space, the volume of this air diminishes gradually, until at length 
about four-fifths of the original quantity alone remain. This 
residual gas extinguishes the flame of a candle, is incapable of * 

ft 

Theifonisoovered with maalin, tnevtelihat themolslBre nigr be 
> lelabied cm. Its saifiwe, and Unt the dighteftt dagieeof oildation nay be 
made more apparent hgr the tinge imparted to it 



I 

ft 

Digitized by Google 



' Mmait oa the OsitUuion of Iron. 

oonibuslion, and possesses aU the properties of nitrogen gas. 
The tor&ce of the iron beoomes oompletely ozidatedr— If this 
experiment be made with poie oxygen^ this gas is at length en* 
tizdy absorbed. 

If a glass jar, or a common vial, containing similar portions of 
bright iron plate, be filled with water deprived of its admixture 
of oxygen gas, and be sealed with mercury, or perfectly closed by 

■ 

a cork or glass stopper, the lion plates retain their lustre. But, 
if the jar be raised above the snifiKe of the mercury, or if the 
oodc. or stopper be withdrawn, the portions of iron plate soon 
begin to tarnish and oxidate, those portions losing their lustre first 
which are placed nearest the external air. If the two experi- 
ments be made simultaneously, the contrast between the lustre of 
those portions of iron plate immersed in water excluded from the * 
atmospheric air, and the oxidation of those plates which eomina- 
nicate with the external air by means of the water in which tfaqr 
are contained, is soon very remarkable. Theq^ experiments 
confirm the opinion, that water induces oxidation in iron, only 
in consequence of its admixture of oxygen gas absorbed from the 
atmospheric air. 

Yl* If the plates of iron be merely moistened* or covered with 
moistened muslin, or if the internal sucfiiceof a gjUss jar be lined 
with mmstened iron fili^gB, a similar but still more rapid absorp- 
tion of oxygen gas, and a still more rapid oxidation of the iron, 
take place. 

It appears unnecessary to detail any experiments expressly in 
proof of this observation. It will be sufficient to state some ap- 
plications and illustrations of the general principle or fact just 
announced, • 

In the first place, this principle suggests to the practicai che- 
mist, an easy eudiomeler* A glass jar mo i stened with water and' 
sprinkled with iron filings, acts in a sufficiently rapid manner in 
absorbing the oxygen of the air contained in it, for many of the 
purposes of eudiometric chemistry. But as the oxide of iron 
formed may absorb any carbonic acid in the air subjected to the 
action of the moistened iron filings this acid must be piemusly 
, abstracted, if necessary, by one of the usual methods. 



Digitized by Google 



60 Memoir on the Oxuhtion of Iron* 

Secondly, The tame apparatus afloiHs also an easy method 
of obtaining nitrogen gas, by abstracting the oxygpn from the 
atmospheric air. 

Thirtlly, Plates of Iron covered with moistened muslin, consti- 
tute a most delicate test of the presence of oxygen gas. — A small 
■vial, about one cubic inch and a half in capacity, was filled with 
atmospheric air, and a portion of iron plate covered with moist- 
ened muslin, was introduced into it. The muslin soon became 
discoloured, and assumed at first a reddish-brown, and at length 
a blackish colour ; the vial, in the mean time, became occupied 
to about one-fifth by the mercury in which it was inverted. The 
vial was now lifted, for a moment, above the surface of the mer- 
cury, so as to admit sufficient atmospheric air to occupy the 
space left by the absorbed oxygen, and a second portion of iron 
plate, covered with moistened muslin, was introduced. The dis- 
coloration of the muslin was still considerable, a brownish-yel- 
low colour being induced.— The effect was still very manifest on 
admitting the atmospheric air, and introducing a portion of iron 
covered with moistened muslin, a second and a third lime, in the 
same manner as before, and when the proportion of oxygen in the 
cubic inch and a half of gas, was not even one two-huodred-and- 
fiftieth ; and the effect would be greater still, if the volume of gn 
were more considerable. 

VII. If the plates of Iron covered with moistened muslin be 
secluded entirely from the contact of oxygen gas, the surface of 
the metal remains unoxidated, and the colour of the muslin 
unchanged. 

Portions of iron plate covered with moistened muslin were 
introduced into vials containing respectively pure nitrogen, hydro- 
gen, and carbonic acid g^s, and pore water. They retained their 
whiteness perfectljr unsullied for many months, and the gases 

suflfered no change of bulk. There appears, therefore, to be no 
decomposition of the water, formerly supposed to occur when iron 
is moistened with this fluid. 

VIII. If iron, either merely moistened, or deeply covered by 
water, be exposed to act on pure oxygen gas, this gpu is progres- 
sively absorbed ; but not with that rapidity which might, aprtori, 
have been expected. 
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-The rtatement of thb cxpfriment affords ike writer an oppor- 
tuiuQr of alluduig to the g^eat and nngnlar cliiEiBienotf between the 
slow and rapid union of oxygen, with respect to the influence of 

the greater or less degree of purity of this gas on the rapidity and 
energy of the action. Combustion, or the rapid combination of 
oxygen, is much more violent in pure oxygen gas, than in oxygen 
gis diluted as in atmospheric air. But the difference in the degree 
of celerity, of the slow combination or absorption of oxygen, in 
pme or diluted oxygen gas, is by no means so considerable. 

IX. Very damp air oxidates iron with great rapidity. Perfectly 
dry air, or dry oxygen gas, on the contrary, remains unabsorbed, 
and the iron exposed to it unchanged in its lustre. 

These facts are matter of general obsenration. Iron cutlery 
retains its polish in dry weather : but soon becomes obscured by 
rusting, if exposed to the actioii of damp air. The surfi^e of a 
bright or polished piece of iron remains untarnished in a dry room 
and atmosphere, but soon rusts if exposed to air surcharged with 
moisture by the formation of aqueous vapour. — A stratum of water 
is probably first deposited from the damp air on the surface of the 
metal, so that the experiment is reduced to the case of moistened 
iron. Ironjs thus a eudiometer when moistened, or placed in 
damp air ; but it is incapable of uniting with oxygen without the 
co-operative energy of water. 

X. It has been stated by diflferent chemists*, that moistened 
iron filings placed in nitrogen gas or atmospheric air, occasion the 
formation of ammonia, the water being decomposed, and the 
nascent hydrogen combining with the nitrogen. I conclude this 
statement to he incorrect from the following considerations :— - 

Firsty the decomposition of the water by the contact of iron, • 
and the formation of nascent hydrogen, presupposed as the cause 
of the formation of ammonia, have been shown not to take 
place. 

Secondly, a plate of iron covered with moistened muslin, and 
exposed to the acticm of nitrogen gas, does not undeigp the 
slightest discoloration. 



* Annales de Cbimie, Tome II. p. SfiO., Ac. 
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Thirdly, moistened iron filings placed in pnre nitrogen gas, do 
not suffer any oxidation, or induce the slightest diminution in the 
volume of the gas. 

Fourthly, in the numerous experiments detailed, in which ni- 
trogen gas was placed in contact with moistened iron filingp, no 
peiceptiUe trace of ammonia could be discovered. 

Fifthly, moistened iron filings, exposed for many days to the 
operation of atmospheric air, ov«r the extensive surface of a retort 
containing twelve pints, afforded not a trace of ammonia on distil- 
lation. 

Lastly, the tests of ammonia, employed by the author of this 
opinion, appear insafiicient and iallacious. The vegetable oolonrs, 
at least, are somewhat changed by the contact of spring water 
alone. 

XL The experiment, in which iron perfectly immersed in water 

absorbs the superincumbent oxygen, may perhaps be aptly com- 
pared to the function of respiration in fishes ; whilst the experi- 
ment with moistened iron may be compared to the respiration of 
animals which inhabit the suriisce of the globe and breathe the 
atmospheric air. And it has been stated that the dilution of the 
oxygen gas by means of the nitrogen gas of the atmosphere, does 
not materially impede the slow combination of that gas, of which 
respiration presents us with one example ; whilst this dilution 
answers the purpose of restraining what would otherwise be an 
undue activity in the rapid combination of oxygen, or combus* 
tion: thus is our atmosphere calculated, in a double sense,' to 
efiect the wise purposes apparently intended by its Creator. ' 

XII. From the preceding statements, it is hoped diat the double 
chemical relation of air and water, in the liquid and gaseous forms, 
may have received an illustration not attempted by any former 
experimenter ; and that a ray of light may have been thrown on 
the nature of that uniou of absorbed air and water in the liquid 
state, which, whether chemical or mechanical, renders the former 
susceptible of combinations of which it was incapable whilst it 
retained the gaseous form and was' deprived- of moisture. 

XIII. These experiments may also suggest an investigation of 
the mutual action of water, and some other of the gases, as sul- 
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« 

phurattod hydrogen, and the substances with'whieh they combine 
respectively ; and of the mutual action of air and water, and 
other metals, besides iron. 

XIV. In pursoiiig these experiments, the greatest assistance has 
been derived from an instrument, which they indeed snggested, for 
making the necessary corrections, in pneumatic experiments, for 
reducing the volumes of the gases to a given standard. This in- 
strument, designated the ASrometer, is described in the ninth num- 
ber of this Journal. 



Abt. VIII* Letter from a Gentleman proceeding on a PvbUc 

Misiion itsito Tartar^* 

Jufy 18. 

To enable me the better to comply with your request, I shall 
adopt the form of a journal, taking up my pen from time to time, 
as often as any thing new may occur. To avoid the necessity 
of repetition, I shall commence with a general description of the 
nature of the road. All passes through the Himalaya in this 
direction are formed by rivers. Accordingly the N'ltt Ghat lies 
along the banks of the Dauli river, which, in point of siae, may be^ 
considered as the principal branch of the Ganges. The mountains 
on ei^er side ate, * generally speaking, composed of lock, 
scarped perpendicularly ; and it is from &e projection of these 
scarped rocks into the river, that the difficulties and dangers of the 
pass arise. Where a bridge and a road on the opposite side are 
practicable, the difficulty is avoided by crossing the river. In 
some cases the projection is passed on wooden scafibldings, sup- 
ported dther on crag^ of the rock, or on short lafrers driven hori- 
nntally into the fissures. Where no focilities for the above plans 
^ist, it becomes necessary to climb over the opposing moun- 
tain ; and the danger and difficulty are in such case proportioned 
to the height and steepness of the ascent. The part of the road, so 
particularly mentioned by Mooscraft* on account of the danger, 

■ i . ^ I S — ! 

* 'A8. Re8. xii. 
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is of this dcflcription. The bridges having been since repaired, I 
avoided the place by crossing the river. In order to give you a 
clearer idea, it need only be said, that the old road at the point in 

question forms, as nearly as possible, the two sides of an isosceles 
triangle, each of w hich is probably near a mile ; while the base 
cannot exceed two hundred and fifty to three hundred yards; and 
such is the steepness, that, from the opposite bank of the river 
which is there about nine^ feet wide, I could follow the road up 
the mountain and down again the whole way with my eye. As 
different names of bridges will occasionally occur in this account, I 
have, to save the necessity of description, drawn a rough sketch 
of one of each kind. I am, as you know, no draftsman : the 
drawing is, however, without any pretensions to perspective, 
sufficiently accurate to gjve an idea of what is meant to be repre- 
sented. 

On the 95th June I left J6$khiuak, and proceeded on that and the 

two following days to TapSbanj Lata, and Jelam^ respectively. The 
road up to this latter place is ce rtainly the worst part of the whole 
pass. It is, however, by no means formidable ; and is, generally 
Speaking, better than many paths which I have travelled in the 
hills. During the hist wet day I rode a jraib or chavmr^ during 
some of the march. This animal is extremely sure-footed and 
strong ; and, could he endure heat, would in the hills be a pre- 
ferable mode of carriage to a horse. At the village of Jelam the 
country of Bhote may be said to commence : as at the villages 
below that, the inhabitants are able to continue in their houses 
throughout the year. From Jelam upwards all access and pas- 
sage is prevented by the snow, from the month of October to May, 
and during that period the BhOi^ villages -remain whoHy de- 
serted. At this point a visible alteration was 'observable, both' 
in the produce and progress of vegetation. Spring had here 
just commenced, and the productions of the lower parts were 
replaced by cypress, haael, and birch trees ; the bushes, consist- 
ing chiefly of goosebenry, currant, a dwarf species of cypress and 
hidharth (juniper?) and dog-roses, red and ^hite, difierii^ from 

« Tartariauox. Bos gruniueiii. PalL 
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those below. The only grains which ripen north of Lata an 
PiqMr0% (peculiar toBkoU) Chimin AmU aod Jau%: the two 
lattor, both species of barley. The birds and quadrupeds found in 
Bkoie are. almost aU peculiar to that . p^rt of the country : they 
consist of musk-deer II, chamois IT, brown marmots**, Bharalsiff 
remarkable for the extraordinary size of their horns : (the animal itself 
is about the height of an antelope, but much stouter in make ; its 
colour dark grey, with black and white points, and wire-haiied : 
its coat is, however, excessively thick, and is in consequence 
much pfised) : lastly, bears, some black ||» but most commonly 
white §§ : these latter are represented to be carnivorous, frequently 
carrying oflf the sheep and goats while feeding in the jungles. The 
birds are blue pheasants j|||, ptarmigans H II, black and white 
pigeons, rooks with bright red legs, hawks, falcons, and eagles. 
There are also a few varieties of small birds. The insects are very 
few ; and I scarcely have seen a $ingle ^y since my arrival at 
Jdam; a circumstance the more striking from the contrast which 
the lower parts of the Ghat present : the flies being th^ so nor 
mcrous and troublesome, as to render it impossible to walk, eat, ' 
or sleep, with any comfort. 

Having given you this brief view of the general productions of 
Biot€f I shall now proceed on my journey. From Jekm I 
marched successively to Maldri and G^nudUf the road as usual 
lying along the banks of the Dov^ river* It was eveiy where . 
remarkably good, and the whole distance was performed on s 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

* ui^&aM bj Mr. Moorcroft, under the name of Pkapher, as resem- 
bOytfl^ wheat 

^ ihfaHfeiini ndllacenii' 

t Hosdomn, aaewtpedcs? , 

I HecdtanhBiaitidMni* 

I If osdras Moscbifieras. 

t Aotdope mpMsapia ? Peibapt a new spceies. 

* * ArctoiB!3rs Bofaac ? 
ft OvisAmmoo? 

' tt Utrat Indicm. Black, with a white spot on the chetL 
If UiwiAfelos: the white variety. 
HI Fhasiamis impigraBiis. 
f f Tetrao liifopns, or a kindred sort. 
Vol. VII. F 
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' cimmr. Immediately on quittiog MHarif the river is croMed by 
a im^ttf or spar bridge, at the extremity of which is a high barrier 
* formed by a strong wooden door, supported by a stone-wall. This 

was erected with a view of preventing the plundering incursions 
of the Jewaur, Darmaj and other eastern Bhotiyas, which were 
frequent during the former governraents. 

At GtimtdU I met the VakUt who had just returned from Dopa. 
This character is at present filled by a Wiath/at who, on the Ghat 
becoming practicable, proceeds to Dopa with a present, consist- 
ing of a few yards of cotton cloth, Sec. In return he receives 
from the Vizier of Dapa, as an offering to the government of 
Gar/iwdl, one Phatang of gold-dust. This custom originated in 
the conquest of Dapa and the adjacent country, by Futieh 6aA, a 
former Rafah of Srinagar, This person^ advancing with an army 
through the Niti Pass, exacted a tribute from the Mqfak of D^tpo, 
consisting amiually of a gold Toirfiff, weighing 2} Sen, and thb 
cast of an image also formed in gold. This tribute continued to 
be paid until the conquest of Garhwdl by the Gorhhas. At present 
the only remains which exist are the honorary dress of cloth car- 
ried by the Vakil and the Phatang of gold which he receives. 

After the return of this FakU the communication to Tartary is 
considered as open ; and the Bhotiyas are then at libei^ to pro- 
ceed thither with their merchandise. On the present occasion 
the Vakil rc ported that the grass was not yet sufficiently grown 
in the G/iat to afford pasture for the sheep. The Bhotiyas in 
consequence inlormcd me, that they should delay their dc- 
. parture for ten or twelve days. This report of the VakU^ and 
the delay resulting from it, were, I have reason to believe, both 
prescribed by the Dapa gpvemment, who wished to gain time 
for deliberating on the mode of my reception at the fron- 
tier. The determination of the Bhotii/a.s was, however, per- 
fectly conformable to my wishes ; as a small investment 
expected from Calcutta had not yet arrived. 

This halt enables me to say something regarding the Bkoti^ 
▼illages and their inhabitants. As the spots adapted for cultiva- 
tion are few, the villages are necessarily thinly scattered ; their 
use also in this Ghat is for from great ; Malari, the largest, not 
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containing above forty houses. These are generally from two 
to four stories high, built of stone, with pitched roofs formed of 
earth beat down on boards, with a layer of Bhq^pcUr* between. To 
this latter material the roof chiefly owes its capacity for keeping 
out water ; as when the Bki^fpatr is omitted or becomes rotten* 
leaks invariably take place. 

TheBkoHyas, those at least who have a real title to that appellation, 
are certainly of Tartar origin ; and such is their own opinion. In- 
deed, so comparatively recent is the emigration of the inhabitants of 
Nitij that they enjoy at the present moment, on the ground 
of their being TartarSf an immmiity from all duties paid by other 
traders, to die Tartar govenmient In language and personal 
appearance there is a striking affinity; and, though they no longer 
intermarry, yet the Bhottyas do not hesHate to eat and drink widi 
the Tartars. The religion is generally the same, except that 
the Bhotiyas have adopted some of the Hindu superstitions. 
They still, however, entertain great veneration for the Lamas. 
Until the GaMa government, numbers of bulls and oxen were 
annually sacrificed in Bhote, This practice was then prohibited, 
and buf&loes and cAnumrf directed to be substituted; and this 
substitution yet continues. The Bhotiifas are, however, still 
considered as cow-killers by the other inhabitants of the hills, 
and as such are outcasts in every respect. 

Great quantities of ardent spirits, made from rice, are consumed 
here ; and the use is in some measure rendered necessary by the 
coldness of the climate* 

It remains now to say something of the temperature. This, 
from observations made with a Fahrenheit thermometer, varies in 
the shade during the hottest part of the day from 60° to 75° ; 
and at day-light and night, from 45° to 50". l lic days are 
generally fine, and the sun visible nearly throughout his course. 
The quantity of rMn which faUa at this season is smAll;' during 
the fortnight I have been in Bhoie, only fi>ur showers have 
occurred, all slight and of short continuance ; during the same 
period, as I learn from Captain Webb, it has been pouring in- 
I, it , ■■ 

• Bark 6f birch. 
F2 
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'ccsMDtlj in the hills below. After the middle of Avg^oity the 
weather becomes very precarious. From that period none of the 
inhalntants are suffisred to ascend to the tops of the surrounding 

mountains, or to use fire-arms in the neighbourhood of the vil- 
lages ; as the occurrence of either ot these events at that time is 
found from experience, generally to produce 4 fall of suow above, 
and a frost below* ; by which latter the ripening crops are wholly 
destroyed. My camp is how at NUi, from which place I expect 
to move north in seven or «ght days. The result of my fuitfaer 
progress will be detailed in my next. 

G. W. T. 



Aet. IX. Some Ohtervations on the Sea Serpent, J%f 
W. D. Feck, A.M., F.A.A., Prqfeitor of Natural History 

in Harvard College, From the American Philosophical 
Transactions. 

The appearance in this vicinity the last summer of an enor- 
mous animal of the serpentine order, is a fact so remarkable here, 
and so interesting to naturalists every where, that the Academy at 
their last meeting, were of opinion that some notice of it should 
appear in their next publication, and appointed me to consider the 
evidence of the &ct. I beg leave to offer the following as the 
result of my inquiries. 

The writers on natural history for more than 2,000 years have 
mentioned Sea-Serpents. It may not be entirely foreign to the 
purpose to notice what they have left us on this obscure subject. 
Aristotle, the £sther of Zoology, observes in Lib. U. Chap. XIV. 
" that there are serpents in the sea as well as on the land, and in 
ire$h waters. That some of those in the sea, in form resemble 



If this be not a mere vulvar error, may it not he founded upon familiar 
observation, when the temperature of the atmosphere is at the freezing 
point, or even below that jioiut, in ]»erfect calm ; and any the least con- 
cussion of the air may then produci" instantaneous congelation of sus- 
pended vapour; in like manner, \< iler cooled below the temperature of 
melting snow, without ceasing to be liquid^ is c^oogealed with the slightest 
motiou? C* 
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llMM'6f the land, except that the head has a greater leaemUanoe 
te llie conger**' 

His o^»s ^fltXarlto?, Lib. IX. Chap. 17, was probably the con- ' 
ger or some other species of Mura^ia. The Muraena colubrina 
found in Amboina, M. Ophis, Serpens and Myrus, in Europe ; 
and Mur. Echidna in the Pacific Oceaiiy reserohle serpeatB in their 
form, but an fomiahed with fins. 

The and xfg<rv^^of of JBXlUit the Hydrus and Chenydrua 
of Pliny, may both be referred to Colnber Natrix of LitiiUeas; 
which frequents fresh waters, and very much rssembles our own 
water adder, which is found in similar situations. The notion of 
the enormous serpents brought by Virgil from Tenedos, was pro- 
bably foggested to the Greek poets, from whom he t)Dok the hint, . 
by the appeanmoe and habit» of the same' Coluber Natrix, en- 
kuged and made more terrible by poetic fiuicy. 

The story mentioned by Pliny, lib. VIII, Chap. 14, of an 
enormous river serpent in Africa, was probably a fiction or great 
exaggeration, and was more than two centuries old when he copied 
it from livy or Valerius Maximus. 

It does not appear from any thing in the writings.of the andenft 
aatunliits, that what is now called Sea-Serpent, was knowh m 
their times. It is of modem discovery, and was, I believe, first 
mentioned by Olaus Magnus, in his Historia de Gentibus Septen- 
trionalibus. He seems to have been as credulous as Pliny, and 
die figure which he gives of this serpent, as well as of other 
marine animals, was probably sketched from the extravagant relar 
lioBs of sea-fiuing people. 

He represents the serpent he speaks ot, as several hundred feet 
in length, and in the act of taking sailors from the deck of a ship. 
The work of Magnus was published at Rome in 1555. In 1558 % 
Gesner published the IVth book of his History of Animals. In 
this he copies the figuve of Magnus with a short description, as he 
feund it, without comment Ruysh^ in his Theatmm Animalium, 
published in 1718, copies the figure of Magnus, omittmg the 
ship. 

Finally, the Rt. Rev. Eric Pontoppidan, bishop "ofJBergen, in 
his Nat^al History of Norway, published in 1/52 and 1753, 
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gneSf on the authority of a naval officer in the Danish service^ a 
more rational and credible account of it. The figure which he 
gives seems to have been made from the description of Captain 

De Ferry, the officer above alluded to. In this figure, the head 
and jugular region are raised out of the water ; a little below the 
head is a mane which seems to be inserted all round the back 
' part of the neck. The appearance of this mane was most pro- 
bably an optical deception, and was nothing more than* the water 
displaced by the neck, in the progress of the animal through it^ 
returning to its level. It had probably no mane. But of the 
existence of the animal, the tusUmony* presented by the Rev. 
Bishop is sufhciently conclusive. 

The .testimony is ample of the existence of such a serpent, in. 
the portion of the Atlantic which washes our shores. 

It appears by papers sent to the Academy in the year 18 10^ 
that this serpent was first seen in Penobscot Bay about the year 
1779» by Mr. Stephen Tuckey : he compared it to an unwrought 
spar (meaning probably one of spruce) which the scaly surface 
and dark colour of the animal would very much resemble ; he 
thought it &&y or sixty feet in length. 

The next notice is from Captain Eleazar Crabtree, who saw iti 
In the same bay about the year 1/85 ; he estimated its length ai 
sixty fieet, and its diameter he thought equal to that of a. barrel^ 
whkh is about twenty-two inches. 

In the publication of the Linnaean Society, to whose committee 
we are indebted for collecting the most recent testimonies on thia 
■'ibject, is a letter from the Rev. Mr. Jenks of Bath, who states 
that m conversation with the Rev. Mr. Cummingsf, the latter 
gentleman . observed, that " this animal had been seen occa- 
sionally in Penobscot Bay within thirty years; supposed to be 



* A letter of Captaiu De Ferry, and the declaration on oatb of two of 
bis crew who were with him when he saw and shot at it. 

•f A letter from this jo^cntlemau was torwarded to the Academy about the 
year 18U(j, i;i\ in^ a i>aiticular account of the animal, as he saw it, at a 
small d'stance ; but this letter is lost or mislaid, as are the testimony, <>n 
oath, of Captain Crabtree, and a letter from the late Captaiu George 
Little. 
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aboye aixty £9et in length, and of Ihe size of a sloop's mast* Tluit 
it had been seen by the inhabitantB of Fox and Long IsUoids, and 
one of ihem, a Mr. Crocket, had seen two of ihem together about 
the year 1787.** 

These are the earliest notices I can find of this animal on our 
shores ; and their truth is rendered indubitable by the evidence 
lately brought together by the committee of the Linna?an Society^ 
of men of fiur and unblemished character in Gloucester ; of (Cap- 
tain Toppan and two of his people, of the schooner Ijauia of Poftft< 
mouth, and Captain Elkanah Finney of Plymouth. 

The account of it by Lonson Nash, esq., justtee of the peace 
in Gloucester, from his own observation, is perfectly free from 
prejudice, and as clear and satisfactory as can be expected of au 
object at the distance of two hundred and £fty yards. 

Mr. Nash saw it with a perspective glass, whose field of view 
at that distance he found about fofty*five feet in diameter, and the 
length of |he visible part of the animal was greater than could be 
included in that field of view*. 

I do not perceive by the accounts that any person has seen its 
¥rhole length. Mr* Nash estimates it at seventy feet at least, and 
thinks it may be even an hundred, and its diameter equal to that 
of a half-barrel) about sixteen or seventeen inches. Its colour ap- 
peared to him very dark, almost black. It moved by vertical 
undulations of the body, and with great velocity, t. e*, at the fate 
of a mile in four minutes. 

In addition to Mr. Nash's account, eight persons, cidzens of 
Gloucester*, Captain Toppan and two of his people, on their 
wyage to Boston, have furnished their testimony on oath, of the 
presence of this animal in the harbour of Gloucester 'and its vici- 
nity* fipom the 10th to the 28th inclusive, of August last, and it 
appears by the affidavit of Captain Finney, that it was seen by 
him in June 1815, in a cove on the Plymouth shore. 

The accounts of all these persons arc very consistent ; to the 
greater part it appeared to be straight* or without gibbosities or 



• Messrs. Story, Allen, EUery, Foster, Gallbcgr* Maaslield* Johnson, 
aadPtarMm. 
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protttberanoes on the back ; one penon Ifaoaght k had protube^ 
cancel, but it teens probable thai the upper flexures of its uodxt* 
htfions occasioned this opinion. 

Its velocity is vartoYuly estimated ; by some it was thoogjht to 

move a mile in one minute, by others in three, four, or five 
minutes. It ba$ great lateral Hexibility, as is shewn by its 
turoing short and moving in an exactly contrary direction, ad* 
Tancing the head in a line parallel with the body ; hence its undo* 
lations, when under water and equally surrounded by the medium, 
may be either vertiod. or horiiontal at the will of the animal. 
The judgroetit of its velocity, however, without knowing its precise 
distance, and without instruments to observe it, is extremely liable 
to err. 

In the testimonies above referred to, the imagination seems tf> 
have had no influence, and we certainly know from them, that the 
existence of the animal to which they relate b indisputable; we 
know that ft moves by vertical undulations, at least while near the 

surface of the sea ; tliat it is laterally as flexible as other ser- 
pents ; and that its motion, at times, is very swift ; but our 
' knowledge is circumscribed by these limits. It is to be hoped, 
that if it again visits our shores, some successful means may be 
devised of taking it, and presenting an opportunity of completing our 
knowledge of so interesting a link in the chain of animated beings. 

It has been seen in Long Island Sound, progressing southward ; 
it seems from tliis c ircumstance to be migratory, like the Coluber 
Natrix iu Hungary, and may pass the winter season in Mexico or 
South America. 



Art. X. An Account of the EtpdmauXg who inhabit the 
Wett Coast of Greenland, above the latitude 7&*; in a 

Letter to the Editor from Captain Edward Sabine, 
of' the Royal Artillery, F. R. S. and F. L. S« 

Tortbmi Vlace, March \, W9. 

Dear Sir, 

I have much pleasure in complying with your request, in 

furnishing you with an account of the Esquimaux, who were dis- 
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emradintlielatevoyai^lotheiioitiHveits and lamfreetate 
wop ]i»?bg been iadaced by cucmMtaaccsy wUch it is umeceasuy 
here toenler on, to give np tbe design irhicb I had aunoniioed on 

my return, of a separate publication; I look forward to the far 
more extensive opportunities which I trust the next voyage will 
afford, to enable me to collect much better information than I at 
pfCNBt poaaess for such purpose, should I then see occasioo to 
lesmie myintentieai* 

These Esquimaux inhabit a strip of the west coast of Gfeenknd^ 
between the pandlels of 7^ and 77^. Their principal winter 
residence is a few miles to the north of Cape Dudley Diggs which 
will be found in almost any of the maps in which the outline of 
Bafiin^s Bay is preserved ; from this point they spread for 30 or 
40 miles each way along the shore during the summer nonlhs, 
for the purpose of fishing; we saw only the eztrene stmgi^en to 
die southward, who were in the large and open Bay focing the 
south, which is formed by a change in the direction of the coast 
in latitude 76°. We are indebted for the greater part of what we 
know concerning them to our valuable and most useful interpreter, 
John Zaccheus ; witliouthim we should nothave suspected, nor could 
we haYe been assured as we are, tiiat although they ate genuine 
Esquimaux,^ scarce^ distiHgnishable by any eidemal diffutenoe in 
appearance or deportment from the natives of the coast to the 
southward, yet so long a time has elapsed since they have been 
settled where they are, and so entirely have they been insulated 
from all communication, that we found them ignorant, even by 
tradition, that there were other people in the world than them- 
selfvs, or other places than the spot thqr occupied and we • 
should have whcdty, lost the hig^ gratification we leoeiviBd in bemg 
spectators cf die impressioii which a worid opening to theur new 
produced on minds so unprepared. As may be well supposed, 
their first emotions were those of fear. The appearance of the 
ships terrified them exceedingly, in the supposition that they weie 
supernatural ; that tii^ were animals sent from the sun or moon 
to destroy then ; (these planets aie in the Esquimaux* belief the 
abode of spirits, whose interference is much oftener deprecated 
than courted.) They came down on the ke on the etemng when 
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they were first seen, on the eighth of August, to the distance of 
about a mile from the spot where the ships were anchored , and set 
up a geneial shout, as we leanit afterwards, to frighten the animals 
away; but when they heard the retnni of what we supposed was 
designed as hailing, they wheeled their sledges about, and drove 
off with inbiessed alarm to their habitations on the shore, several 
miles distant. It was in vain that we put up a flag, and left presents 
on the ice, and sailed to a distance. We should never have induced 
them to come near us had not Zaccheus, with much boldness, ven- 
tured himself amongst them, and addressed them in their own 
language. 

I propose to give a short account of our interviews, and a 
detail of the information we obtained. I took much pains to 
gain this informatbn correctly. Zaccheus spoke English, but 
imperfectly; and instances were not uncommon, during the voy* 

age, when it became evident that his meaning had been greatly 
misunderstood. I was therefore careful to avoid what are termed 
leading questions, and to let him always relate his story himself, 
wiidng it down, and laying it by for the time, and after an interval 
of some days putting him on the sul^ect afresh, and agpun writing 
down what he said, and comparing the two accounts. I believe 
therefore what is stated on his authority is conecti so for as hia 
authority goes. 

We saw nothing of them on the ninth, but on the tenth several 
sledges were observed to come off from the shore, to some large 
icebergs about three or four miles from the ships, then anchored 
. to the ed^ of the ice. The people who came in them got out at 
the foot, and ascended to the top of one of the icebergs, where 
they remained garing at us. On observing them, Zaccheus wad 
sent from the ship carrying a white flag, and some presents; he 
advanced to a lane of water as it is termed, at some little distance 
from them, which, as it fortunately happened, was just too wide to 
be passed, and therefore gave both parties confidence. He set 
up his flag, and called to them in Esquimaux to come to him, 
as he had some things to give them. After a time, four of the 
people on the icebergs wiere observed to quit them, and, with, 
much hesitfUion and frequent stopping* by the way, to approaoh. 
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When they were near enough to converse, Zaccheus threw them 
a shiity telliiig them that it was to keep them warm. The fore- 
moat, who was the oldest, had a knife in his hand» with which he 
seemed disposed to stand on his defence, asking if we weie come 
to kill them. Zaccheus told them that we were gpod people, and 
were come to do them service, and give ihem clothes, and thus 
drew them by degrees into conversation, but it was some time 
before he could persuade them to touch the shirt*. When this 
difficulty was overcome, their fears gradually subsided ; they 
accepted some beads and a looking-glass, which was handed 
firom one to another, and excited great laughter. They asked 
many questions ahout the ships, as whether they could fly as well 
as swim ; where they came from ; and, when they heaid that they 
were houses full of men, they inquired what thiey were made 
of, and whether the sails were wings. Zaccheus invited them 
to come on board, which tliey agreed to do, if they could get 
across the lane of water, for which purpose he returned to the 
ships for a plank. On their coming up, a scene ensued which 
is beyond description; their astonishment was unbounded, and 
iheur ezpiession of it extravagant, uncouth, and ludicrous in the 
extreme; hy the most extraordinary gestures, exclamations at 
every thing they saw, and the most immoderate laughter* Their 
common exclamation was hi yaw, hi yaWy the last syllable very 
broadly pronounced and dwelt upon ; reminding some of our genr 
tlemen who had been with Lord Amherst, of the Chinese expres- 
sion. The ice anchon, cables, boats, in short every thing which 
they saw, au:h in its turn, excited in the highest degree the rudest 
wonder that «an be imagined. They were prevailed on to ascend 
the ships' tide from the ice. The attention of die first man who 
got up was at once rivetted to a spare top mast which was on the 



» Many instances are related in old vDyages of the refusal of the Esqui- 
manx, on first meeting with Europeans, to touch any thing, lest it should 
kill them. This soon wears off; but a similar superstition that they 
shall die if they swallow any thing, is not so easily removed. Wecoold 
never prevail on thciu to do more than put biscuit, for instance, in tKeif 
mouth ; they would wait until ihey were not observed, and then thrPW it 
away. * 
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gang-way. He seemed unable to credit the ^idenoe of hit seme*, 
or Ae assurance that it was wood. He examined it round and 
round, and asked agam and again what it was. They were not 
very expert at cUmbing, and just as the second man had 8ue« 

ceeded with some assistance in getting up, he took an alann at a 
pig which he saw on the deck, and made his way back on the 
ice with great expedition. A third was attracted by the ar- 
mourer's anvil, which he attempted to take up and run away 
with, but £mding it too heavy to be lifted, he snatched up the 
bammer, leapt off the ship's side^ and made off; but, upon bong 
followed, dropt it, and was afraid to retnni. 

They were extremely diverted on seeing a man go up to the 
mast-head, and on looking down the main-hatchway as they passed 
along the deck. They were taken into the cabin, and shewn va- 
rious things to excite their surprise or interest. A concave mirror, 
which I had brought with me for such a purpose as the present, 
produced, we thought, tlie most effect in amusing them. They 
bad no ndtion that there could be. any language but tbeir own, and 
persevered in talking to eacb of us through the day. On the 
whole, this interview was very entertaining, but not very useful to 
either party, beyond an introduction ; they were in such an extreme 
state of astonishment as to be little capable of discrimination, and 
though it was attempted to question them, we could not conAne their 
attention sufficiently to depend on their answers. They soon be- 
came impatient to get away, complaining of the heat of the cabin, 
and promising to return. They were given knives, clothes, look- 
ing-i^asses, rings, and some other trifling presents, and left m 
their own knives and spears in exchange. One of the men» on 
receiving a string of beads, desired Zaccheus to say that he was 
much obliged, and would carry it home to his daughter. It was 
curious to notice, that a fondness for decoration was even here a 
characteristic of the female sex. 

We had removed, by the 13th of August, to a few miles high^ 
up the coast, where we had a much more interesting visit from a 
fioher and his son, the latter a boy about twelve years old. The 
news had spread along the shore, that the ships were very pretty 
houses, and contained good people, who gave away Wood and 

» 
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iron; accordingly, this man was tol^aUy at Jus eaie even from, 
tbe first, and examiiied wiMtever wtm shewn him with •^tmtiiHi 
«Bd inquiry. It was the genenl veouuck, that the quanti^ and 
•iaa of the wood he saw about him dw^t principally on hia 
thoui^ts ; he was continually nibbing and feding Che taUes and 
tidta of the cabin» and indeed every piece of wood that came in his 
way. We learnt the largest shrubs that grew on shore had not 
stems of greater thickness than a linger. It is not surprising, 
therefore, that he could scarcely believe that the mast, which he 
put his arms round, to shew his astonishment at its siae, was 
wood also. Zaccheos' canoe occupied him a long time; he 
lunuied himself in the cabin, whilatwe weie questioning himt by 
looking over the cootenti of a table-drawer, containing stationary ; 
he examined each article in its torn, but a bundle of quills, with 
blue paper at the end, as they are made up in shops, struck his 
fancy as the greatest curiosity. In replacing the drawer, lie tried 
at first with the wrong end foremost, but corrected the mistake 
himself, which pleased him, and lie returned to it frequently after- 
wands. He was shewn the pictures of the N. W. Indians in 
Vancouvei's voyage, but he k^ed at then with compaiative in* 
diiltKBce. One of the gentlemen had got % conjuring toy, which 
appeafs to bore the nose, and make a hole for • string to be drawn 
through v but the exhibition of this trick had nearly been attended by 
consequences which would have been the reverse of the intention; he 
looked very grave, and upon some one pointing to the gentleman, 
and saying angekok^ (or coojuror,) be got up with great expedition, 
followed by his aoa, and was making out of the cabin in alarm ; 
when Zaccheus broufjbt him back, by assuring him that we had 
no di^geM.amongit us, and by endeavouring to explain tbe trick. 
His attention was soon engaged afresh ;-but it was observed that 
he was never thoroughly rec onc i l ed to the gentleman, edgfd 
away from him continually, and shewed symptoms of considerable 
distrust in receiving presents from him. We could not notice in 
this man the slightest disposition to take away any thing that 
was not given him ; he aslted for any thing that pleased him, and 
it was latisiacteiy to observe, that it was generally for things 
which could be useful. When his requests were acceded to, his 
gratitude and the delight he expressed at his good fortunet were very 
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pleasing tniti* He shewed a consideration for his wife, which is 
■otcustomaiy amongst saTages, in saying he should carry such 
and such things home to her f needles, for instance, and thread, of 
which he received a gpod stock, and asked permission to hiing 
her to see the ships. One of onr former visitors having inquired if 
the windows were ice^ theEsquimanx name for it, Sicou, wasrnen- 
tioncd to him whilst he was examining a tumbler ; he understood 
immediately what was meant : and holding it between his hands, 
shewed us that they were not wet, and made signs that he would 
give it to his wife to drink out of. He parted from us loaded with 
'presents, which he collected together, and tied with a string in a 
knot, which sailors call a common hend. 

A bargain was made with him for a sledge and dog, for which 
, he received a small spar, and the gunnel-streak, and one of the 
thwarts of a boat which had been squeezed by the ice. 

Zacchcus accompanied him a part of the way home ; he was 
very grateful for his reception, and wished Zaccheus to go on with 
him, that he might send back a present of skins. The height of the 
cabin had struck him^ in comparison with their miserable huts ; 
he said he had always lived in a low house, with a low door, but 
that he would alter it» and that if we came again we should find he 
had done so. It was pleasing to be convinced that, even amongst 
these poor people, who have lived in so wretched a manner for 
generations, there are individuals who are not insensible to the 
comparison of comfort, or to a desire of improving by example. 

This man had four children, the boy was subject to the violent 
bleedings of the nose, which are common in Greenland. 

On the following day we were visited by nine men, four of whom 
were thesame we first saw, and who havingprofited by our liberality, 
had come off to see what more they could get ; the man who had 
attempted to takeaway the hammer was amongst 'them, and looked 
very conscious when reminded of it. It was plain that they knew 
stealing was wrong, but equally so that they practised it, and were 
no mean proficients. Two of them proposed to entertain us with a 
song, for the purpose, as we found, of giving the othen the oppofw 
tonity of pilfering, which they did with such adroitness that they 
were not perceived until some things which they had taken were 
Bliisscd, and Ic^d to an examination, when various articles were 
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found concealed under their clothes. 
Amongst diem was a veiy large tele- 
scope belonging to Captain Roas, which 
we could hardly believe had been se- 
creted in our presence, and which would 
have been a very serious loss in the 
remaining part of the voyage. They 
were but little disconcerted at being 
detected, and we were soon gftA to get 
rid of them* The song consisted of a re- 
petition in regular time and cadence of 
the general chorus of the Esquimaux, 
mmahy ayah^ ayahy &c., accompanied by 
many ridiculous gestures. They went 
away, promising to bring off some pieces 
of meteoric stone, for which they were 
promised a great reward. We did not 
quit the ice until the sixteenth of August, 
on which day the same party came off to 
the ships, but they were not admitted on 
board, and we saw no more of them. 

Each of the Esquimaux who visited us 
on the tenth of August, and I believe 
each of the others whom we afterwards 
saw, had a rude instru^nent answering 
the purpose of a knife. The handle is of 
bone, from ten to twelve inches long, 
shaped like the handle of a clasped 
knife; in a groove, which is run along 
the edge, arc inserted several bits of flat- 
tened iron, in number from three to seven 
in different knives, and occupying gene- 
rally half the length. No contrivance 
was applied to fasten any of these pieces 
to the handle, except the one at the point, 
which was generally two-edged, and 
was rudely ri vetted. In answer to our 
inquiries from whence they obtained 
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the iron, it was at first uodentood that they had found it on 
the shore ; and it was suppoaed to be the hooping of casks, 
which might have been accidentally drifted on the land« We were 
aurprisad, however, in obsenring ;,the facility widi which they, 
were induced to part with their knives ; it is tme, indeed, that they 
received far better iiii>truraenls in exchange, but they did not appear 
to attach that value, which we should have expected, to iron so 
accidentaUi^ procured. This produced some discussion in the gun- 
room, when it appeared, that some of the officers who had been 
piesent in the cabin when the Esquimaux were questioned, were 
not satisfied that Zaccheua' interpietation had been rightly under- 
stood ; he was accordingly sent for afinesh, and told that it waa 
^ired to know what had been said about the iron of the knivea 
(one of which was on the table,) aud he was left to tell his story 
without interruption or help. He said it was not English or Danish, 
but Esquimaux iron; that it was got from two large stones on a hill 
near a part of the coast which we had lately passed, and which 
was now in sight ; the stones were very hard ; that small piecea 
.were knocked off from them, and beat fiat between other stones. 
He repeated thi^ account two or three times, so that no doubt re- 
mained of his meaning* In reply to other questions, we gathered 
from him, that he had never heard of such stones in South Green- 
land ; that the Esquimaux had said, they knew of no others but 
these two ; that the iron breaks oft" from the stone just in the state 
we saw it, and was beat fiat without being heated. Our subse- 
quent visitors confirmed the above account, and added one curious 
circumstance, that the stones are not alike, one bang altogether 
iron, and so hard and difllcult to break, that their supply is ob- 
tained entirely^rom the other, which is composed principally of a 
hard and dark rock ; and by breaking it, they get small pieces of 
iron out, which they beat as we see them. One of the men being 
asked to describe the size of each of the stones, made a motion 
with his hands, conveying the impression of a cube of two feet ; 
and added, that it would go through the skylight of the cabin, which 
was rather larger. The hill is in about 76^* 10" lat» and 64!*%\ 
lang, i it is called by the natives SowiBCf derived from mwm;, the 
name for iron amongst these people, as well as amongrt thesouthem 
Greenlanders. Zaccheus told me, (his word originally signified a 
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hard black stone, of which the Esquimaux made knives, before 
the Danes indroduced iron amongst them, and that irpa received the 
same name from being used for the same purpose. I suppose 
that the northem Eaquimaus have applied it in a sinilar manner 
to the iron which they have thus accidentally fiiond* 

We are infonned in the account of Captain Cook's third voyage^ 
Uuiit the inhabitants of Norton Sound, which li in the immediate 
neighbourhood of Behring's Straits, call the iron which they procure 
from the Russians, Shawic, which is evidently the same word ; the 
peculiar colour of these pieces of iron, their softness, and freedom 
ftom rust, strengthened the probability that they were of meteoric 
orig^ which has since been proved by analysis *. 

The hdg^t of the individuals whom we saw father exceeded five 
feet on the average ; their ftces were broad, round* chubby, and 
flat, with high cheek«bones, and small eyes their hair black, 
straigfat, and coarse ; the young men had fine and even teeth, but 
we remarked that, in the older men, they were much worn down ; 
and in some instances the front teeth of the upper jaw were 
missing, which we were told was in consequence of their custom of 
holding in their doi^s by their teeth. The Qolour of their skin was 
a brown olive ; their hands were small, thick, and well formed ; 
they wore the beard and mustachios, but had no whiskers; their 
dresi was exactly similar in fashion to the original dress of the 
South Greenlanders, described by Crantz, and is very well repre- 
sented in the accompanying plate, from a drawing of Lieutenant 
Hoppner's (Plate 1.) The dress of the two sexes, as they told us, 
(for we saw no female), is very nearly the same ; the fur is worn 
outwards, excepting in their boots. The skins which we saw in 
Qse were those of seals, dog^ foxes, and the cubs of bears. 

The only weapons which we noticed in their possession were 
the knives, which have been already described, and every rude 
spear, about five feet in lenjE(th, made of pieces of bone, or of the 
horn of the sea unicorn. The pieces were not determinate in 
shape or number, nor were they fashioned in any way, but were 
meiely tied together by strips of seals' skin, or by sinews. The 

* See page 309, Vol. VL of this JoumaL 
Vol. VII. Q 
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spears were usually pointed by a walrus' tooth, but, in one instance, 
the point was tipped with meteoric ifoo ; a small piece of bone is 
attached to the middle, for the pnrpoie of giving » firmer hold, 
and goei between the diiid and fovrth fitiger when the qpear is 
used; they sometimes fiurten Madden of seals' skin to the spceis, to 
prevent the animal which is strack from sinking.' Their sledges 
are formed of pieces of bone, fastened together like the spears, 
and placed on runners of bone ; these are sufficiently large to 
hold two persons, and are drawn by dogs, commonly from four 
to eight; each dog draws separately by a skin rope« which is 
failened round its neck like a collar, and is attached to the sledge 
by a togle of bone at the other end. 




They travel with great rapidity in a straight line, bat have no 
reins, nor any other means of guiding or stopping the dog^, than 
by beating or speaking to diem. Hiey cany a spare pair of 
gloves and boots when they travel in their sledges, and appeared 

very carefully to avoid getting their feet wet. Their dogs were deep- 
chested and very powerful, all of the same breed, but differing in co- 
lour; black, white, yellow, and brindled. In the course of traffic 
we observed they gave a preference to the black ones. 

We were greatly surprised to find them vnthout canoes, or 
any means of going on the element from whence the greater 
part of their subsistence Is derived. All the Esquimaux who 
were known before, and indeed all the inhabitants of tli^ coast 
of Noiih America, from Prince William's Sound, on the 
North-west, to the Labrador and Greenland coasts inclusive, 
with the exception of these people, have been found with 
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canoes of the same peculiar and very remarkable constructioii. 
We endeavoured to learn if they had any tradition tl^at their 
aaoeiton bad used them; but all that we could aaccrtam iras, 
pui their fiuhen could kill whales, which they cannot do now, 
^fwt by what meant they were unable to explain. Neither -of the 
Esquimaux words for sorts of canoes, kayak orawfat, were knowQ 
to them ; nor did they seem to have an idea of a canoe, until they 
saw the one belonging to Zaccheus, which was on board the ship. 
It was unfortunate that the poor fellow had broken his collar-bone, 
and bad bis arm in consequence in a sling, which prevented him 
fiom shewing the dexterity with which be managed it, and 
the rapidity with which be could paddle ; it would have been a 
gratification to him, and an interesting and usefiil stg^ to them. 
They examined it, however, with great curiosity on board, and 
seemed to enter very fully into its usefulness : this was remarked 
particularly in our intelligent visitor on the thirteenth, who asked 
many questions about the way in which it was made. He wished to 
buy it, and offered plenty of skins in exchangie. We recom- 
mende4 him to set about making one^ which he seemed disposed 
to attempt, bi^ icmaiked that some part of the firame was made 
of wood, of which he had none. We told him that bone WouM do 
equally well, to which he assented. 

I have little doubt that, if we visit them this year, we shall find 
that something of the kind has been tried. I wish they could have 
seen the canoe in the water, as it would have made a much 
deeper impression on them, and they would have been the more 
disposed to imitate it. 

The £u:tof their having no canoes is a vety extraordinary one ; 
it is diflSctdt to conceive that if they had known their value, and 
had ever possessed the art of making them, that it should have 
been lost: there is no deficiency of materials, they have as many 
skins as they can wish for, and although no wood, yet they 
have bone, which will answer nearly as well for the frame- 
work ; at least the ingenuity of savage life would soon make it 
answer with accommodation : nor is their situation less favourable 
for the employment of canoes, than many other of the Esquimaux 
settlements ; altbougb so far to the North, the sea was much 
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freer firom ice thao we had found it for many degrees to the South- 
ward; the shore. espedally was quite clear to the North of Cape 
Dudley Digg^ and they told us that it was always so in summer. 
Wolstenholm Sopiid, which, as BafBn says, contains many inlets 

and binallc T sounds, must be a remarkably fine place for the fishery 
of seals and sea unicorns. 

On the other hand, il seems very improbable that canoes were 
not know n to their ancestors. In whatever manner, or by whatever 
route, the Esquimaux have spread along the shores of North 
America from their original in the West, they must updoubtedly 
hftve brought their canoes with them. The identity of those ill 
use from one end of this extennve chain to the other, combined 
with their very ingenious and peculiar construction, puts thii 
point beyond question; how curious, therefore, to have found an 
intermediate link without them. 

Having no means of going cm the water, their only mode , 
of killing the seals and unicorns, or searhorses, is by gettvig 
sufficiently near on the ice to strike them with the spear; this 
tl^sy accomplish by stratagems similar to those in general 
practice amongst the Esquimaux, but which they perform in 
great perfection. The process of luring seals is well known: 
the animals have holes in ilie ice through which they come 
out to bask on its surface ; the Esquimaux places himself 
near the hole, and, as soon as a seal appears, he rolls himself 
on the ice, and imitates its raoticm and its cry ; and, being more- 
over dressed in seals' skin^ be succieeds in actually deceiving the 
animal, which, joining its supposed oompanion, meets its death. 
To excel in this mode of hunting is deemed a great accomplish- 
ment; accordingly Zaccheus was very eager in persuading them 
to go through the motions before him, and acknowledged that they 
performed even better than the South Grccnlanders. 

By such means they obtain an ample supply of the auimals 
which constitute their principal food ; they have beside the egg^ 
and young of sea-fowl, which they take from their nests on the 
shore, and foxes which they entrap. When these resources ixX 
during the winter, they have lecourse to their dogg^ but we could 
. not learn that they made use of any vegetable production whatever. 
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Hh^ broagM u setenl pieces of unicofas* fleri^ in the dried 
«M» ia wUch i tis usually cateii^ called atcoa, both by them and 
by the South Gteonlanden. 
They lay by a store of provisions Ibrthe winter in Iwies under 

ground, as is the custom in the south. Their feasts are of the 
same description : several families are invited to partake of what 
they esteem their greatest luxury ; it is a seal which has been 
kept in one of these underground repositories until it is a little 
beyond leBdar, wlien it ts eaten without theadditiQa of oooking of 
any sort. They pieler aaeat undressed, unless it is very finsh; this 
is gencral.aniongst 'Esqnimaw¥. Zaocbeas has olken spoken to me 
widi great animation of tlie sports, and diversions which talce 
place at these meetings, and by wliich they contrive to pass away 
their long winter very merrily. He fully confirmed all that 
Crantz says of the thorough good humour which* prevails unin- 
terruptedly. In spite of the absence of almost every thing which 
we consider to constitute enjoyment in Ufe» the Esquimaux are a 
happy people; happy even in comparison with tiiose who are 
better- off; aM- they aie so, because they are generally good- 
tempered, and a disposition to quarrel or to iijiin another is very 
' vain. 

As we did not go on shore we did not visit their habitations, 
but they said that in summer they live under sl(ins, and in winter 
in httis made partly under grounfi, and partly buiU up with stones 
wd imiconis' horns. Zacoheus ixrold iaam no diiiisrenee in their 
intarior aiiai^(ements or customs, from tliose wluch picfvail in the 
south, except diat diey keep ifmt ctethes on in the house* Tktf 
obtain ibe by fiictioii, uimg,bone instead of wood, end-have no 
ether M than the oil or blubber of seab; alarge slonebowl 
being filled with oil, the surface is covered with a moss, the Po/y- 
trichum junipervtufn, as a wick; t^ese. lamps give both light and 
heat. ..• '. 

The Esquimaux generally make the bowls of a particular - 
idad of stoMf Mibich they naaie abtenift, but these people cail the 
aalBiial of theirs m^arak, signifying stone of any Jund; they did 
Mt know the . other teim. I gi«e one of them a piece ^ coal, • 
and shemed kbit its use; kesaid dmre weve no tuckstOMinhia 
couatry. 
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They reside in ftmilies ; nor had we reMon to believe that thiy 
diffsr in their socml regnlations in any respect from the genefal 
coatom of the Eaquimaux. The head of the fiunily has ooittrel 
over the members, bnt is interfered with by no other authority. 

The word nuUekab was unknown to them. It has ifriginaled 
from the intercourse which the Danes have had with the South 
Greenlanders, and is applied to the individual who superintends 
any of the Danish settlements. Zacoheus asked them if they had a 
nakouak amongst them ; (i. one who can kill more teals than 
his qeig^boars, either by stratagem or strength, and is hdA in- 
respeet aooosdin^y), bnt they did - not nndentand him-; he for^ 
tvnately recollected that such persons were called piiarmik'm 
Greenland north of Disco ; and upon mentioning this word they 
recognised it immediately, and said there was such a man, that 
he was then at their winter residence, and that his name was 
Tohvdt, (or the Raven ;) they said he was a very good man, bat 
was getting oMi 

So fiur as wecould lean, thor superstitions are precisdy similar 
to dtose described so folly by Crantz and Egede. Tmig^ndk 
is. tlie principal obf ect of their religions veneration ; they have the 

same mythological fable of the origin of the sun and moon, on which 
is founded Johnson's beautiful tale of Anningait and Ajut in the 
Rambler. The moon is still called Anningak amongst them, but 
Uiis name has been nearly superseded in the south by Katmuty 
tluough the- endeavours -of the Danish missionaries to g^ rid ofiM 
words wh]C&<:are< connected with thc'original' snpenttitionfrs • it it 
80BMtime» Called jPlB^ in dm ncMhv 

' They bav« a^o their tmg^6^i^ orpenons who pretend to hiive 

intercom^ with* spirits, and to obtain power fn>m< Yheih to* hi^ 
diseases and to prophesy. The angekoks tell them that when they 
die they will go to the moon, where they will have wood in abun- 
dance. The first four men who came on board, and who had net 
gob lover Ihe-original impression that we had come'fiNMtt iheuee, no- 
ticed very partienlarly and sigiuficaiitly to each* ether >ii^hen told 
that the i^p was. made of wood^ that there was pltety of' wisod 
in the mooil'.'' 'They add one to many precedh^ e>ndences> that 
in a4tate of nature has still a'beikf that he shafiii^e heie- 
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after, although hit expectations of future happineM are generally 
limited to aponession in abundance, of those thisgi which hehiM 
noit valued or moot ielt the BfiDt of in this life. . 
Their luiowledge of the countiy is yeiy limited; thej m wholly 
' unaofiuMnted with the interior ; it^eibtds them no neens iti sub- 
sistence, and having no other node of tratellitig dun in sledges, 
their journeys are necessarily confined to the flat ice on the sea, in 
the neighbourhood of the shore. When this is melted in the summer 
their communications are impeded. Those wiiom we saw told us 
that they could not return to tlieir winter residence until it should 
be d«ik ; or, in olhor woidiy until the winter had set in and m* 
established their roads. Their knowkdgsoftbBCoantrytollvsouthi* 
wild, is bounded by assage of mountaafn covered with snow, which 
ends abruptly in the sea, at the angle where the coast assumes a 
westerly direction, and is probably connected at the other ex- 
tremity with the great central ridge Avhich divides Greenland 
from north to south. These mountains they considered the limit 
of the habitable world to the south, supposing that all beyond was 
ioe and snow.' Towaniathenoith» ontheoootiaiyy th^toki us 
flwcoontiywna Mack land, that is, finseirom snow, and.thie water 
dnr of ioe dning Ae swmer as fer as they were aequantod 
widi it; diis appeared to be about as much to the noith of 
the place where they pass the winter, as they were now to the 
south of it, perhaps about seventy miles of coast. They could 
give us no idea of nrhat number of people inhabited this district. 
Plenty I plenty 1 was all the information we oonld gun« They 
have no enem i iSj end, indeed, know of vBo other people than 
themsdvm. They couU not teH whether the shore wis mhabited 
btyond trnfOMi nofthem point of which they had personal 
knowledge. And as we did not pursue the close examination of 
the coast beyond Wolstenholm Sound, we had no means of deter- 
mining. As well as we could judge from a great distance, the 
land answered the description which they had given of it. They 
had never seen land over the sea, and were unacquainted with the 
mtd MMky by which the peopleof South Greenland call tiie op- 
fosle const ef Dati^ Strait, which we leamt'lhmi a Daaisb 
-topeitalBndeat'^ a setOeniieiit in Disco Bay, can be seen on n 
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Very clear day on the hohicoD fiom the high hmd ahicast o£ 
Women's Islands. 

We were surprised to find them nnaoqnunted with the Esqui- 
maux name Ifor reindeer, tnktoo ; . and, on farther inqniiy, there ap- 
peared reason to betieve that ^e animal itself was imknoim in Ais 
part ot Greenland, as they did not recognise it by Zaccheos' -de- 
scription. They knew but of two large animals on the land, besides 
those which have been enumerated in the account of their food, 
namely, the afnaroArandthe umimukf but said that they had no means 
of killing either of them. The amatok has been known by name to 
writers on Greenland, bvt has not bem yet described on .the per- 
sonal knowledge of any natmalist Zaccheos said it is not on- 
common about Jacob's-Bight and Diaco-Bay, wbeie its cry if 
frequently heard at night; but being a shy and very fierce animal, 
it is seldom killed by the natives. It resembles a cat, excepting 
in its size, which is about three times as large. Its skin is striped ; 
it lives in holes in the rocks, and feeds on hares and grouse, which 
it lies in wait for, and catches by springing on them. 

What the wBmmHk is, appears yet move doubtful. F ab ric iMi 
in the laima Gremkmdka, p. 2B, describes an animal uaier thia 
name, the head and part of a cansase of which . he liad seen, 
having been found on a piece of ioe in the GtOBnland sea. Be<- 
^ lieving that no such animal inhabited the western coast, he con- 
ceived that it had been drifted with the ice, either from East 
Greenland, or more probably from the northern coast of Asia. 
The skull was injured,. and one of the horns broken off ; but from 
the other, which was smooth and bent outwards, and > fma, the 
I100& and hair,, the latter of which was long^Uaak, and. woolly* 
•he considered it as identified with the. bot grmmlkm oC Iiinaftus. 
Whatever mey have been the priginal.animat, theaame-oC. mmwk 
has been since applied to die breed of cattle which the Danes 
introduced from Europe. It appears, however, that there actually 
is a large land animal (and horned, for so they describe it,) iuha- 
hiting Greenland, and called umimuk by Esquimaux who have 
never had commuificatiofi with Danes. Whether it.js.theaaBUB 
..wiiich Fabripius saw may be doubf^hut it neeme vctry. In^png^ 
^le that^t^r shopld be the ^gififfoi^w. ^Sacchmif^pei^ 
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to them the names of the various kind of fish which are caught ob> 
South GreeDland, bui they had never hftard of them ; and whm 
desired to cnnmciate what ibey oblHMd from the 8M» tbay ima- 
tkoed only anlsy w^ J ho w c i , iiucomh and ■ whnkt* GaptiiB 
GkMdc nmariu, that in tha Pacific, the sea is dtstimte of mdk 
fish of every kiud north of. GO*', hut whales become more numet 
rous.*' Various kind of small fish, however, abound in the 
Greenland sea, to a much higher latitude than Off, though pjrcb: 
baUy not 10.76°. 

I was cofioiit to learn in «4iat manner they divided Ibeur tame, 
asit will be leeoUecled that in tee high latitudes, oalwe makef 
no «eiy markid.diiliBC^ of day» a^d honia, finr a great part.of 
the -year, and but lillle.at any peiiodi. I liarad I should hstm^ had 
a difficulty in enabling Zaeoheus to comprehend the nature of the 
inquiry; but in this, as in other similar instances, I did him an 
injustice. I found that his curiosity had been already excited to 
the saoie point; he had wished to ascertain from a party who 
mredesirens to return to the^shipSt ^ what time we should ex* 
feet them ; bnl oould^et noother.aoswer thaa» sooay" which ap* 
geared, the nenraBt appreeeh ihey could make to a definite term^ . 
They were not acquainted, with ike w(iRl,.ulfoeii^ bj which the 
Sonftem Greenlaiiders express to*raorrow ; for Zaccheua - it* 
marked, they have no to-morrow ; nor did they use the rise and 
fall of the tide as a division, which is common amongst Esqui- 
maux. They appeared,, as far as could be leanit, to make no 
whalsoever; eating when they are hungry, sleeps 
ing when they are sleepy, and driving in theii sledges on the icf 
till they or their, dogs are, tired. Such wfs the ipipreision; on 
jZa^dbeus' miii4 ate questioning, them; bat it is .probablestlvsj ^ 
do make lonp' division of tnie». though he; wu .unable to dia- 
cover it. 

As it appeared an interesting point to ascertain to what amount 
their language diti'ered from that spoken in the southern part of 
Greenland, i . took much pains, both at the time and in frequent 
subsequent commnnications with Zaccheus, to jobcaiii oonedl 
- infotmation*. Ccants has. remmrked, .that there is a difieraoce ih 
dialect 4ttid|yonuncialiaB hdween xhe EsquinuMU of Lafaradoi^ 
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of South Greenland, and of the couatiy north of Disco, to the 
Womea'f Iikods. Zaochem, «rho was a native of Disco Bay, 
sfkolDe nsnaUy in •Ihe southern dialect; but was also aoqiiainledl * 
with that of the Womeali Jslaods, Iwving leant it when a 

ehiM. He described the dfflefence between the language of 
these people and of Women's Islands to be about as much as 
between the two dialects with which he was before acquainted, 
and to consist chiefly in the slow drawling pronunciation of the 
fonner, by which additional syllables are noticed in words which 
cusloin has abbreviated in tbe south. Soaie little difficnlQf of 
mutual uadantaading was obsei^red in cooiequeiice at our fint 
Interview i but, shoit as our intercourse was with tiMm, Zaccbeus 
succeeded in adopting their manner of speaking so aa to be pei^ 
fectly understood. Indeed, I believe the difficulty at first was 
much augmented by the agitation of his feelings from delight at 
the discovery, which caused him to speak even quicker than 
usual. Notwithstanding the pains he took to recollect and inform 
me oi such words as were not mutually underrtood, the few that 
mj list contains 'am a curious mdicatioii how little change a 
language may undfli|^ in a long coioie of years, whoi- there it 
KtHe or no Ibreign comnunicalion'; and even amongst'tbese Ibw 
Words, many are the expressions oC new ideas, which may be 
traced to the intercourse of the Danes with the southern lisqui- 
maux. The language does not appear to differ in construction 
from that spcAen in the south. It has the same complicated 
in6ections, and the same mode of declining by terminations* Tim 
numerals are the same. 

" I suigoai a few words which difo in the two dialects, and a 
• few more which are the same, and which, being of most co mm on 

occurrence, are su£&cient to shew the identity of the language. 



Woman 

Young man.« • » . • 

Harpoon 

Harpoon shaft 
Guilkmot (a bisd) 



Northern, Southern. 
, Ameweset Arnet. 
. Innugnowak • . , . Innushotok 



Oloetnk Tookok. 

Ippoa* • w •••••• •ErmaiDUi* 

Pytaohuswaet, ••Akput** 
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SngUih. Northern^ . Stutkam* 
Duckskin shirt Atee Timiieti 

I 

Hood of the dutM UfMOUffuk v. Okontak. 

filaokilm of the lamps OhAmak.mm .O^uASfXkfiiti^ 
Hook by which the lamp hangs, Kelipsmt « . Honsiit. 

Auks (birds) Akpalliarsuk, Akpailiarshusweet. 

Boiled Meat Otelu Osotoclu. 

Sledge ••••». Kamoutic . . Kamoutipak>uit. . 

Tones Imt the dog^ Fittiutet. • . • Upiutat 

Mao, lonok. 

Men, Iniinit 

Son, ' Enra. • »' 

Daughter^' Pani. » = j 

Eyes, • • Pisik. ■ . ' 

Nose, Kingak. 

Mouth, • • Kannek. • . . . 

Skim, Hammok. 

Solly ■ Succannk* 

Fboy lonek. 

Seal, Puisi. 
• I>og, Kimuk. 
• • Ice, Sicou. • 

• • Sea-water Himraok. 

' Fresh^-watN'i • Himuk. 

Sa a <h(e ^ie , Harak. ^ 

TWhftle, o : Haphdc 

Obo, Attannt* .'i it 

• i ' • Two, Arlek. :j 

Three, • ; Pingasut. 

Four,. I Sissimat. . . . ' 

£ive, ' • Tellimat. 
AmongBt the various tpeculatkms which have been set.lbithW 
late, firnn. which the paobability of a Nw>W. passage baabeeA 
iofiimd. It has sttrpriaed melhat s* littlf mtice has becD taken 
of Ae-very lemaikable lact, that the* same people ate ^ntoiI oi 
the shores of Behriog's Strait, and of those of Baffin's and Hudson^ 
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Bays. Their |»eiioiiSy dms, mode of living, and langnage, (so far 
as the latter is known,) suffioieiitly- prove the whole to he Esqvi- 
maox. The interior of a habitation at Norton Soond is aa exact 
itasemblBate of a Oreenlander's in all its disgusting peeoKaritiesl 

Their singular customs are the same; they prefer their meat and 
Bsh raw, use lamps for fires, and have many other minor points 
of identity. But the most important one towards the argument 
lor a passage has been already stated ; namely, that their caooet 
and fishing appaiatus attached to them are the same. It is 
marked by Captain Cook that *' enough, is certain to warrant this 
judgment, that there ia graat reason to believe that these nations 
(f. e.f the inhabitants of th« N. W. America and the Esquimaux) 
are of the same extraction ; and if so, there can be little doubt of 
there being a northern communication of some sort by sea between 
this west side of America and the east side through Baffin's Bay." 
The Esquimaux are wholly and radically distinct and different 
from any of the Indiatts of the interior;, they are occupiers of the 
coast alone; they nem quit it, nor could they without under- 
going a total change of habits and of life. There is, therefore, the 
strongest presumption that they must have made their way into 
Hudson's and Baffin's Bays hy the sca-coast ; in which case their 
route must have been either by the shores of a direct water 
communication, or by the northern and eastern coasts of Green- 
laud, and round Cape Farewell; but there is good reason to 
believe that the latter was not their route, as the Danes wen 
settled in West Greenland before the Esquimamz, of whom the first 
mention occurs, when they come in contastin their progress umik 
in the fourteenth century with the most norikmrm Panish cokmiea. 
The probability, therefore, is in favour of the first route, on which 
they have been found at intermediate points of the American coast, 
by Uearne and Mackenzie. This fact has always appeared to me 
one of the strongest presumptive proofs, that these gentlemen 
sseie really in the immediale neig^iimirhpod of the sea. 
1 May I trespass a litde further on your space, in answer to a 
question wldch is .very. often put. to .me, vis., What has the late 
voyage actually effected fowaids a N. W. ^passage ^ This may 
be fuUy answered without entering into much detail. t:. i • 
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An impoitiiit service has been rendered in establishing the credit 
which is doe to the joarnals of our old navifston* So fiur M 
we punned Haffin's track, we had continual reason to admire 
fiuthfuloess of his descriptions, and the general correctness <tf his 
obeenrations ; it may be presumed, therefore, that his account it 
equally to be relied on where he went beyond us, or approached 
the coast nearer than we did. His voyages, and those of Davis, have 
left but few portions of the coast unexplored ; but those portions are 
the most interesting from situation and from circumstance. Al- 
though the general direction of the land had impressed Bafiin'a 
mind with a persuasion that it formed the Bay which has borne 
his name, yet it » plain, from his own account, that even he 
did not consider that he had proved it to he a bay. He had seen 
the land only at intervals, interrupted by large inlets or openings 
in the coast, to which he gave the name of sounds ; and he felt it 
necessary to apologize for having sought the coast no better, and 
to explain the circumstances which had prevented him. It is 
partly on these inlets that the hopes of persons who have thought 
since then, on the probability of a passage, have been fixed. It hasr 
been expected that one or more will be found to commumoate 
with the northern oceui. The instructions to Lieutenant Young, 
in 1 777, directed him to examine these inlets, but he did not reach 
the coast. They have remained unexplored, and still remain so. 
There are altogether seven sounds, of which five only arc inte- 
resting, from being on the northern and western coasts. Of these 
<he first is Wolstenholm Sound, the entrance of which we passed 
at a few miles' distance, sufficiently near to identify it by " the 
island in the midst, which maketh 'two entrances/* Of Whale 
Sound we could just di&cem the opening in the coast, being thirty 
or forty miles distant from us. Of Smith's Sound, " the greatest 
and longest in all this bay, and which runneth to the north of 
78S" we can say nothing, as our extreme north was in jGP 53'* 
We were near the entrance of Jones's Sound, but not so near 
aa Bafiin, who sent hi^ boat on shore f we had thick weather; 
llie sound was foil of ice, and not then accessible. 

The last is Lancaster*s Sound, which Bafiin merely opened, but' 
we sailed into for about thirty miles, it is needless to enter 
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into a detail* here of tlie many encouraging coincidences which, 
awaited us in tbisy the only one of Baffin^s sounds into which we 
cntevods The great depth of water, the sudden iocrepse in its temf 
peratme, the absence of ice, the direction of the swell, the width 
4tf the shores apart, (exceeding that of Behrin^s Straits,) and the 
different character of the country on the north and south sides, 
especially in the latter appearing to be wooded. This magnificent 
inlet will no doubt be fully explorcfl by the expedition now fitting, 
and those who are so employed will have the privilege of being 
the. first whose curiosity will be gratified, in following where it 
may lead, or in putting its termination, should there prove one, 
beyond a ijuettiont. 

From Lancastei^s Sound to the entrance of Cumberland 
Strait the coast was imperfectly known before, and was very 
imperfectly seen by us ; from thence to Repulse Bay, a distance 
in a direct line of not less than between four and five hundred 
miles, nothing has been added since the voyages of Davis, Baffin, 
and of Foxe. The little that is IsQown is favourable rather than 
otherwise, especially at the Welcome. 

It may be, thweforet said that the last voyage has narrowed Uie 
ground of inquiiy, by establishing the general, truth of Baffin'a 
narrative ; and that there remains for die employment of thcr 
present expedition an examination of all those parts of the coast, 
which our old navigators have left uncertain, from the west side 
of Greenland to Repulse Bay. 

Believe me. Dear Sir, most sincerely yours, 

Edward Sabine. 

* this has been atocacfjr done in a letter from an ofBoer of tlie 
Aleiaader, published hi Blaeinrood's Edinbufgh Magasfaie for Deccoibev 
last; a wdl written, and what is more iaaportant, a fittttfid, accoiwt of 
A« pioceedfaigs of the eipedltioD. Havuif said thos mncfa, 1 trust tlM 
writer win excuse my adding, diat I do not agree with him hi his remarics 
on Gsptshi niaders. 

t It is worthy of notice, and lias not been, I believe, remariwd before, 
that tlie only one of Baffin's seven sounds which has been since examined, 
nsnBely,tlie" lair sound in latitude 70" SO'," wlien lie anchored for two days 
on his way up the Greenland Coasti proves to have been, in ttn^ the 
-entrance of the Waigat Straits. So easy is it for the most experioiced 
person to be mistalLon, except upon a veiy dose examinatieiu ' 
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Art. XI. Desertion of an Ore of Copper from CormoalL 
By William Phillips, F. L. S., Member of the Geological 
Societies of London and ComwalL 

Among the many ores of copper which have been raised frojo^ 
the Coroiah mines, there is one which has leoeived so little notice, 

■ 

that it has heen mentioned only by one mineralogist,, and, even , 
in that instance^ only with reference to one of its crystalline forms* 
It is termed by Sowerby, in his British Mineralogy (tab. 503,' 
* grey sulphuret of copper, in dodecahedral crystals.' — This 
mineral is by no means common, although it has been found in 
several mines. .1 possess about twenty specimens, which have 
enabled me to examine with attention its crystalline forms ; some 
of which at least are not analogous to those of any other substance 
found in that of the iliomboidal dodecahedron 3 and it difleri so 
greatly fiom all the other ores of copper, as to induce both my 
brother and myself long since to adopt the conclusion, that this 
mineral differs from those ores, not less in its chemical than in 
some of its external characters ; and, therefore, that its apparent 
claim to the distinction of a new species ought to be investigated. ' 

This mineral varies internally from lead-g^ to iron-black, 
it rarely occurs massive, but is commonly ciystalliaed in the 
fonn of the rliomboidal dodecahedron, either perfect, or variously 
modified ; also, though rarely, in the form of the cube and octoi- 
faedron, of which the edges and angles are replaced. Externally 
the crystals are often nearly of a tin-white colour, and very splen* 
dent; sometimes lead-grey, with but little lustre; occasionally 
iron-black and dull. 

The fracture is impofectly lamellar, and uneven^ with the 
appearance (by reflectLon firom sur&ces produced by mechanical 
divinon) of natural joints, parallel to the planes of the rhonn 
boidal dodecahedron ; (he lustre ojf the fragments varies fiom 
glistening to shining, and is metallic. Its specific gravity is 4.375. 

It is harder than vitreous copper, (cuivre sulfure, Haiiy,) and 
the fablers (cuivre gris, Haiiy,] which it readily scratches, and 
is brittle. Its powder is reddish-grey. 

Before the Uow^pe on charcoal it first bums with a blue flame^ 
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and slight decrepitation ; to which succeed copious arsenical 
vapours, leaving a greyish-black scoria, which afiects the magnetic 
needle. 

I have observed twenty-seven varieties in the forms of the 
trystals of this snbstance ; of these twelve ate selected (plate l\,y 
to allbrding a sufficient clue to the whole. The rhomhoidal dode* - 

cahcdron (fig. 1,) may be considered as the primary crystal ; and 
all the twenty-seven varieties as arising from combinations of the 
planes, though extremely variable in shape, of four modi&cations» 
observable in figs. 2 to 7, which, except the small triangular planes 
of fig. 7» ^ all more or less common to several substances, as*- 
summg the form of the ihomboidal dodecahedron, the cube, or 
the regular octohedion. 

The remaining five figures (8 to 12) require an observation or two. 
In these there is not that symmetry of form which might be expected 
to exist in the planes, modifying so perfect a geometrical tigure as 
the rhomhoidal dodecahedron. From the symmetrical manner 
in which these, forms are usually delineated, we might expect 
that when one solid angle is replaced by a plane, the rest should 
be modified in the same manner, if not precisely in a similar 
degiec ; and the same with the edges •we should-'at least expect 
to find them similarly modified, even though the degree should 
differ. Let us compare figure 9 with figure 5; the planes of 
the primary form, and those of the first, second, and third 
modifications are visible in both. Fig. 5 is perfectly symmetrical; 
while fig. 9> though s^immetrical in one sense, is far removed 
from symmenry in the sense in which figure 5 is considered as 
being so : one half of the crjrstals is seen in each figure. In 5 
six of the primitive planes are vbible, In 9 only five ; in 5 three 
planes of the first modification are seen, in 9 only one ; in 5 there 
are four planes of the second modification, in 9 only two ; in 5, 
ten planes of the third modification are seen, in 9 only two. 
It is not therefore that some planes are enlarged, so as to diminish 
others in siae* but to their actual exclusion; and hence the 
want of that symmetry which might be expected when the 
primary crystal is a perfect geometrical solid. Indeed, this 
figure, together with the crystals represented by figs. 8, 10-, 1 1^ 
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Fuj. 1. Fig, 2, Fig, 3. 
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and I2f and lereral oth«n which are not delineatedy would have 
induced the suspicion that the primary form is not a perfect geome- 
trical solid, if some of the rhomhonlal dodecahedrons had not been 

sufficiently brilliant to shew, by the reflecting goniometer, that the 
adjoining planes meet at an angle of 120 degrees. 

It may be said that these crystals are accidental, and ought not, 
therefore, to be figured in the series of the forms which this substance 
asiumet. To^this it may be replied, that some specimens consist only 
of crystals in these forms, and that if they were omitted, and if only 
such varieties were given as are perfectly symmetrical, it might bo 
supposed to exist only in the latter; while such specimens as con- 
sist only of irregular crystals, might be supposed to belong to 
some non-descript species. I possess a specimen, of which the 
crystals belong to the variety described by figure <), and which 
are not less in size than the iigure itself, lo general, however, the 
crystals vary in sise, from the extremely minute to one-fourth of 
aft inch in diameter. 

Hie irr^nlar crystals of this substance, and indeed of many 
other substances, ofwhich the primary forms are regular geometrical 
solids, induce the conclusion that the giving to every crystal a 
descriptive designation, a plan adopted by the celebrated Abbe 
Haiiy, v.'ould prove an endless and almost impossible, not to say, 
an useless, task. It cannot be denied that now and then these 
designations are intelligible in description ; but if the plan be pur- 
sued to its extent, about six hundred names will be required for the. 
crystals of ike carbonate of lime done. The most fiunlliar, and 
upon the whole, the most intellrgible, mode, would be to describe 
a crystal as possessing the planes of the first, third and fifth mo- 
difications, Si'C. ; but even for this more simple method, crystallo- 
graphy is not yet far enough advanced in that department which 
consists in the delineation of all the known forms; until this bo 
done, we cannot hope for a system built upon a generalization of 
^ the whole. 

This substance usually occurs deposited upon other ores of cop* 
per, chiefly jfie iridescent and botryoidal varieties of copper^ 
pyrites ; it is sometimes accompanied by black copper, vitreous 
copper, and buntkupfererz. 
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It hag been found in the veins of Dokoath, Cook's Kitchenand 
Hn Croft copper mines near Redrutfa» and in Huel VifgpBy HwA 
Unity and Huel Jewel, near St Die. The specimen which has 
already been alluded to, as occurring hi very large crystals, was 
raised about forty years ago, and is in the catalogue of ray collection 
* supposed to be from Treledra near Padstow the crystals arc very 
thinly coated by coppcr-pyritcs. 

If, however, only one character of this substance were con* 
suited, namely, its crystalline form, it might be assumed to be* a 
variety of fiihlerz ; for the three planes which are found replacing 
each solid angle of the tetrahedral crystals of the latter, (Hauy, 
PI. 70, o on o, Fig. 81.) meet under an angle of 120^, being pre- 
cisely the same as that afforded by any two adjoining planes of 
the rhomboitlal dodecahedron, in which form this mineral is 
found ; but the superior hardness of this substance, as well as its 
fracture and specific gravity, and the effects resulting from the 
action of the blow>pipe, induce the conclusion that it ought not Co 
be considered as a variety of Fablers ; nor have any of the mines 
in which the mineral now under consideratioii have been found/ 
yielded any tretrahedral crystals. It is to analysis that we must 
look to decide upon the dtflerence between these minerals*' 

It is, however, extremely difficult to determine what the essen- 
tial elements of the fahlerz are. A specimen analyzed by 
Chencvix, afforded 52 of copper, 23 of iron, and 14 of sul- 
phur; and this being the most simple of the numerous ana- 
lyses that have been made, (see Haiiy, Tableau, p* 254), 
Is almost sufficient to decide its essential elements to be 
copper, uon, and sulphur. A specimen from Airthrie in S^t« 
land, analyzed by Thomson, aifoided 19»2 of copper, 51 of Iron,' 
15.1 of arsenic, and 14.1 of sulphur; while the several analyses 
of Klaproth shew, that it is sometimes composed in part of lead, 
antimony, or silver, occasionally even in considerable proportion, 
and in one instance of live per cent, of zinc. By ail the analyses 
(ten In nnmber) of this celebrated chemist, copper, iron, and sul« 
phur appear to be the only imoariable comUtuenis t which tends to^ 
streng^en the bonclusion that they are its essential elements ; and 
that the arsenic, lead» antimony, silver, and xinc, although the 

H 2 
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Ihree fiiit have been found to exceed in quantity the copper and 
iroOf am only accidental ingredients; and therefore, since 
they do npt affect the cryatalUne form of the lahlen, which m 
iiiTariabfytsMMdnl, it may be inferred, that they are ooly me- 
chanically mixed, not chemically oombined with the copper, inm» 
and sulphun 



Aet. XII. Analysis of the Copper Ore, described in 
the preceding Fa^er. By Richard Phillips, F.R.S.E. 

I. Uaviitg ascertained that the constituents of this ore are 
copper, iron, arsenic, and sulphur, I boiled 100 grains of it re< 
duced to powder in nitric add, until <he whole of the metallic 
matter appeiicd to be .dissolved. Fourteen gmins remauied un- 
acted upon by the acid; of these a laife portion was evidently 
pure sulphur ; by heat nine grains were volatilised, and< five re- 
mained, which were merely silica, that had been mechanically 
mixed with the ore. 

II. The nitric solution was decomposed by potash, and being 
heated with excess of it, peroxide of copper and iron were preci- 
pitated together. This mixed ptecipitate was washed until it 
ceased to be alcaline, and was then dissolved in nitric acid. To 
the solution ammonia in excess was added ; by this, peroxide of 
iron was precipitated, and the peroxide of copper held in solu- 
tion; the former being separated, washed and ignited, weighed 
13.3 grains, equivalent to 9.26 of iron. 

lU. Theammoniacal solution of copper was heated, and when 
the greater part of the ammonia was expelled, potash was added 
to the solution; and, by continuing the heal, peroxide <^ copper , 
was ptecipitated, which being washed and igpiiled, weigbed 56.6 
gjcains, equivalent to 45.32 of copper. 

IV. The alcaline solution obtained in III, and the water employed 
to wash the mixed precipitate of oxide of copper and iron, were 
evaporated together, and then saturated with nitric acid. This 
solution contained the sulphur and arsenic converted into acids, 
and cqmbiMd with potasL Mitnte of baiytes being added, sulphate 
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was precipitated, which, being washed and ignited, weighed 126 
grains, equal, according to Dr. \VoUaston*s scale, to 17.14 of 
nilphttr, which, addled to 9, before obtained, irs6.14b After this 
in aockieiit hmppeoed to the soliitidik, ^ich praventod the tep»- 
Mtieii of the aneolc acid ;thei»fore, 

V* One hundred grabs of Ae ore were agafin treated with nitric 
add ; with the silica 11 gndns of sulphar were oistained, and the 
nitric solution was decoraposed by excess of potash as beforei in 
order to separate the oxide of copper and iron, 

VI. The alcaline solution being saturated with nitric acid 
natnle of barytes was added to it, as long as precipitation took 
place. The pfedpitated sulphate of harjtes hekig Washedandij^ 
aitedy iMiglMd 150 grains, z^fOA Mtphur, uphid^ added to 11, 
vepaialad witfaoat acidifying, S31.4 } the mean qnintity of thli 
ttd the fint expefinent bHng S8.74. • * 

. VII. To the solution from which the sulphuric acid had been 
separated by nitrate of barytes, nitrate of Icatl was added as long 
as arseniate of lead was thrown down ; and this, when washed and , 
-ignited, weighed 53 grains. 

Aooofdiqg to Diw Thomson, 21.85 of arseniata of lead contain 
7*5 of arsenic add, equivalent to 4.75 of arsenic; if then, 21.85 
gpve4.75 1 59 of arseniate of lead will indicate 11.S4 of arsenic* 
It appears firom these expeiimenta, that this ore consnts of nearly ' 

Silica • 5. . 

Iron • 

Copper •••• •••• 45.S2 

Sulphur 28.74 

Arwnic ••••• 11.84 - 

100.16 

In performing this analysis, some drcurastances occurred 
which I think worthy of notice. In a preliminary experiment, I 
endeavoured to separate the copper from the iron by means of 
ammonia, without previously separating the arsenic acid ; this I 
found impracticable, for it appeared that the arseniate of Iron, 
al first precipitated,- was eventusdly dissolved by the ammonhi. 
In some treatises on chemistry, the aneniate of bniytes is de- 
%ciibed as an insoluble ssit : this, as may be deduced final 
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what I have stated, is not the case. I first tried it by pouring a 
solution of arseniate of potash into one of nitrate of bary tes ; no 
pFecipitaUop occurred, but, upon standing some days, very delicate 
leathery crystals of arseniate of bary tes were fimned, which exhi- 
bited the primiatic coloun with a tplendour equal to that of the 
DobleopaL I have lince attempted, but without tnoceH» to re- 
pfoduce the salt having thii appcaiance. 
. AlthoQj^ the compounds of lulphur with copper aad iron are 
well known, so much obscurity prevails as to the composition of 
the sulphurcts of arsenic, that I shall not venture to offer any ob- 
servations as to the mode in which these substances are combined ; 
but it willy I think, be evideat, when the analysis, crystalline form, 
andother properties of this compound, are considered .and com- 
pared with previously described copper ores, that it is essentiaUy 
different from all of them. To mark this diffeienoe, as well as to 
«ftr a tribute of respect to departed merit and genius, my brother 
and myself propose to distinguish it by the appellation . of Tbv- 

2IAMT1TB. 



Abt.XIII. AnAecwniqfthevkdent anddestruetkeSt^^ 

of the 9,3d of SeptemberflSlS. By John Farrar, Professor 

of Mathematics and Natural Philosophy in the University 
at Cambridge^ From the American Philosophical TranS' 
actum. 

This storm was very severely felt throughout a greater part of 
New England. It was most violent on and near the coast, but 
does not appear to have extended far out at sea. It was preceded 
by rein, which continued to fall for about twenty-four houn^ with 
a moderate wind from the N. £• Early in the morning of the 
S3d the wmd shifted to the east, and began to blow in gniyts ac- 
companied with showers* It continued to change toward the 
south and to increase in "violence while the nun abated. Between 
nine and ten o'clock A. M. it began to excite alarm. Chimneys * 
and trees were blown over both to the west and north, but 
shingles and slates, that were torn from tlie roofs of buildingis, 
were carried to the greatest distance, in the direction of about three 
points west of north. The greatest destruction took phM:e between 
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half past 10 and half past 11. The rain ceased about the time 
Ihe wiod shifted from southeast to south ; a clear sky was visible 
in many places during . the utmost violence of the tempest, and 
clouds were seen Hying wHk great rapidity in the direetion of the 
wind. The air -had an ."unnsoftl appearance. *it was coqaidef* 
ably darkened' by the -excessive agitatioh, and filled wxdi the leaved 
of trees and other iight substances, which ^ere raised to * a great 
height and whiried about in teddies, instead of being driven 
directly forward as in a toranion storm. Charles river raged and 
foamed like the sea in a storm, and the spray was raised to the 
height of sixty or one hundred feet in the form of thin white 
doudsy which were drifted along;'in a'kind of waves 'like snow in 
aviolent staow sitocm. I attempted with sevend olhers to reach the 
river, 'but we were frecpiently driven back 'by, tlie^orce cf the 
" wind, and were obliged to screen ourselveflrbeHind fences and trees, 
or to advance obtifiuely. 'It^as irapossibie to stand "firm in a 
place exposed to the full force of the wind. While abroad, we 
found it necessary to keep moving about, and in passing from one 
place to another, we inclined our bodies toward the wind, as if 
we were' ascending a steep hill. It was with great difficulty that 
we could hear each other vpetk at the distance of two or three 
yards. The pressure of the wind was like that of a rapid current 
of water, and we msved about alinost ja awkwardly as those do 
who attempt to wade- in a strong tide. 

The effeots of this storm in many places . were very terrible; 
much damage was done to the shipping in most of the harbours 
from New York to Kastport Many vessels went ashore and 
bilged, many were stoved to pieces against the wharfs and 
against each ^ther. But the shifting of the wind prevented an 
eeccessive tide in most places. The sea had risen unusually hig^ 
in Boston haiboiir.two bours liefoie the jcalendar tiine.f^ high 
water. But the direction of die n^nd at this time tepded tp;ooua« 
teract the tide, and thus secured our principal seaports from that 
aivful calamity which threatened them*. Considerable losses 

* The town of Providence in Rhode Island was particularly exposed I* 
the effects of this storm. The wind blew directly up the rivw OB wtdcb it 
is buUt, unbroken by the cape or Long Island, and -in sweeping over nidi 
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however were sustained by the wind alone ; many oM boiklings, 

and such as were slightly built or particularly exposed, were 
blown down ; great nuniL>ers were unroofed or otlierw ise injured ; 
few entirely escaped. The greatest destructioji took place among 
trees. Our orchards and forests exhibited a scene of desolation, 
which has never been witnessed before to such an extent in this 
C9untiy. The roads in many places were rendered impaisabley 
not only through woods, but i|i the more cultivated towns, where 
they happened to be lined with trees. Many of the streets in 
Boston and the neighbouring towns uere strewed with the orna- 
ments of our finest gardens and fruityards. A considerable pro- 
portion of the large and beautiful trees in Bofiton mall*, and in 
the public walii near the grainery burying-ground, several of 
which measured from ei^t to twelve feet in circumforence, were 
torn up by the roots and prostrated. Ap^e-tfees» being sepa- 
rated at a considerable distance from each other, wen over- 
turned in great numbeis. It was computed at the time, that 
no less than 5,000 were blown down in the town of Dorchester 
alone. 

I have not been able to find the centre or the ligiit^ft of this 
tempest. It was very violent at ,places separated by a consider- 
able interval from each Other, while the intermediate region Buf- 
fered much less. Its course through forests |o some inrtanfiw was 
marked almost as definitely, as where the trees have been cut 
down for a road. In these cases, it appears to have been a 
moving vortex, and not the rushing forward of the great body of 
the atmosphere. Yet there seems to be no part of the coast of 
Kew England which escaped its fury. Toward the interior it 



an exteut of water it accumulated a dreadful and most destructive tide 
upon this flourishing place. Vessels were actually driven over the wharft 
and through the streets. A great uuni))er of stores and dwelling-houses 
were destroyed with their contents, and several lives were lost. The loss 
of property was estimated at several millions of dollars. The great cala- 
mity which bifti this town, was rather owiug to the extraordinary tide 
which roc^ twelve or fourteen fieet above the usual mark of high water, 
^ to the greater vioknoe of the tempest in this place. 

• It h worUiy of remark, that in Ae lerena rows of trees constituting 
the maUy the toewafd range inffHed the most 
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raged with less violence, and in Vermont and the western parts of 
Mew Hampshire, I am told that it was not noticed «s pajticularly 
rtmftikable. Yet itill further west on the St. Lawrence, the wind 
wit to bi|^ «t to lender it ertremeiy daogeront to be out in boats 
OB tbe civer. And what h ttOlmore remwfcable, iSbtb ttonn begtn 
to grow violent at thit plape about the teme time thai it com- 
Bwnced near the Atlanlic, and sobaided about the tame time. 

There is something worthy of particular attention in the direc- 
tion of the wind, at the several places where the storm prevailed. 
.On the 22d, the wind appears to have been pretty generally from 
the N. £. Tiie storm commenced, as is usual, to the leeward. 
But- vrihen the wind ahifted from N. £. to £. and & akmg the 
coait of New England, it veered round in^e opposite direction 
at New. Y<nkt and at an earlier period. It reached its greatest 
height at this latter place about nine o'clodc on the morning of 
the 23d, when it was from the N. W. Whereas, at Bosion, it 
became most violent about two hours later, and blew from the 
opposite quarter of the heavens. At Montreal the direction of 
the wind was the same as at New York, but did not attain its 
greatest height to soon by several hours. 

The wind gradually subsided in the afternoon of the 23d, and 
before night the sky bore its usual appearance. It was observed 
soon after, that a singular effect had been produced upon the 
leaves of vegetables near the sea-coast ; their vitality was de- 
stroyed, and they exhibited an appearance similar to that which 
is produced by a frost, except that they retained more of their 
orig^ial colour, and in some instances they assumed a darker hue. 
This was a scribed to the spray from the salt water, which was 
known to have extended many miles into Ae copntiy from the 
drcnmstance of window-glass being covered' with a thin coat of 
salt. The barometer descended very fast during the morning of 
the 23rd, and when the wind was highest had fallen about half an 
inch. It began to rise ao the wind abated, and recovered its 
former elevation, about 29.^0, by the time the air was restored to 
its usual tranquillity. 

It is thought that there is no account of such a storm as this to 
be ibund in the hiftoiy of this part of the country. We have M 
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hurricanes that have laid waste whatever came in their way, but 
ihcy have been very limited. There was a remarkable storm of 
wind and rain on the 9th of October 1804, which in some re- 
a|>ect8 resembled that above described. It destroyed a number of 
liouses, overthrew trees, chimneys and iedces, but it was much 
less violent aad less destructive* 

A very ranaikabk gale occuired in some parts of North Can* 
lioa on the 3d of September 1815* twenty days belbre the one 
which is so often referred to amongst us. It was preceded by a 
storm of several days with the wind IVoin the N. K. The wind 
shifted on the 3d to the N. and W., increasing in violence. It 
l)egan to subside as it approached the S. VV. The tide rose in 
some places from ten to fourteen feet above high-water mark. 
The loss sustained at Wilmington and other places was similar to- 
that which was eatperienoed here on the 23d. The roads were 
impassable for several days on account of the fall of trees^ and 
much damage was done to the crops of com and tobacco* 



Abt. XIV. Some experimental Observations on the Passage 

of Gases through Tubes, Bj/ ^1. Faraday, Ciiemical As^ 
mtant in the Roifal Institution, 

Itr the third volume of this Journal, at page 354, t have 
noticed brieOy some curious effects which take place when gases 
are passed through tubes by low pressures. They consist in an 
apparent inversion of the velocities; those which traverse quickest 
when the pressure is high, moving more tardily as it is dimi- 
nished until they aie among those which require the longest time 
in passing the tube ; thus with equal hig|i pressures equal volumes 
of hydrogen gas aad olefiant gas passed through the same tube in 
the foUowiim; tSmes Hydrogen in 5?" 

Olefiant gas in 135".5- 
but equal volumes of each ])asscd through the same lube at equal 
low pressures in the following times : — 

Hydrogpn 8' 15" 

Olefiant gps a' 

Agpttn» equal volumes of carbonic oxide and carbonic add 
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gases passed at equal hi^ pressures through the same tube, oo 
cupicd the 

carbonic oxide 133" 
the carbonic aqid 15^.5 
but at low preasurei caibonic oxide II' 34" 

carbonic add ff 56^ 
I have lately had my attention again called to the subject, but 
have not yet been able to satisfy myself of the cause of this curious 
effect ; nevertheless, as experiments do not always owe their value 
to the hypothesis which accompanies them, a few short obser* 
TatioDson some made on this subject may be acceptable. 

The effect is always • produced by fine tubes at low pressoiesy 
but does not appear to belong to the mere obstruction by the tube 
to the passage of the gv, nor have I been able to produce it 
without a tube. A very fine needle-hole was made in a piece of 
platinum foil, and so arranged on a mercurial gazometer, that the 
pressure of a small column of mercury sent seven cubical inches 
of the following gases through in the times mentioned^ namely— 
Hydrogen 3'.8 nearly, taking a mean 
Olefiant gas STf 2 

and when the pressure was increased, the same proportions in the 
times was observed. Other simitar experiments gave similar 
results. 

Slits, cut in platinum foil by the edge of a penknife, did not 
give so great a superiority to hydrogen as that mentioned above, 
and the proportion varied with different slits ; stiU the hydrogen 
passed most rapidly, and a difference of piessuie caused no difier- 
enoe in the relative times. 

Three diaphragms were placed in different parts, of the same 
tube, each being perforated with a small hole, but the effects pro* 
duced in tubes was not observable here. Hydrogen passed in 3.8 
minutes, and olefiant gas in 9*1 minutes. 

The gases were passed through discs of paper, and the number 
of discs were increased so as to increase the obstruction, the 
pressure and quantity of gas remaining the same. With one disc 
of drawing-pi^ 6Ji cubical inches of hydrogen passed in 7* 

of defiant ges in 18' 
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with two discs the hydrogen passed io IS' A 

the olefiant gas 38. 
with three discs the hydrogen 2S'.5 
the olefiant gas 57.75< 

I^astly, for the effect of obstruction) I used a tube filled with 
pounded glass, lliis was uncertain, because on moving the tube 
it was impossible, almost, not to move some of the particles within, 
ami ihcii, ol course, circuinsranccs were changed; but by sending 
the gases through one after the other, results were obtained, the 
mean of which gave for hydrogen S'A 

for olefiant g^ 4\7» , 

It would seem from these experiments that mere obstmction is 
not the cause of the efifect observed in tubes, for when the tubes are 
removed, and obstructions which retard much more placed for 
them, the effect is lost; and, as tlic same aperture produces no 
difference of effect at high or low pressures, the variations between 
different apertures should probably be referred to some other cause. 

I then endeavoured to ascertain some of the circumstances 
attending on tubes. Both glass and metal tubes produce the 
effect, and a metal tube, down which a wire had been thrust, did 
not seem to have its influence on the passage of gMues through it 
attered. The eflfect is heightened as the gas is made to pass 
more slowly through the tube ; and this, whether the increased 
time be caused by diminished pressure, increased length of tube, 
or diminished diameter. This may be well illustrated by putting 
several very fine tubes togjether, for the particular effect is thus 
increased whilst the time is 'Shortened. Two buss planes were 
ground together, and a few scratches made down one of then iO 
as to form very fine tubes ; through these olefiant gas paned in 
26'.2, and hydrogen in 32'.5. 

Three glass tubes were taken of different diameter, and cut 
into such lengths that they passed nearly equal quantities of hy- 
drogen gas in equal times by the same pressure, their lengths 
were 42, 10.5, and 1.6 inches. The longer tube passed the 
hydrogen in 3^.7, the olefiant gas hi S.f 5 
the second 3.5 2.5 

the smaller 3.45 2.8 
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aod in several other experiments tliore teemed to be aeitfly an 
«qual effect;! wlien the qmatiiy of §m pawed itt the same tiine 
waatbe sane. 

I imagiiMd thatthe specific gravity of the g^ues night have sonift 
comtant influence, but this does not seen to be the case! caibonio 

oxide and defiant gas are nearly ol the same density ; and, if the 
effect depended upon their weight, it should be nearly the same 
for both of them ; but this is not so, seven cubical inches of car- 
bonic oaude required 4tJS miiMites to pass through a tube which 
wastiavened by the same ijuantity of defiant gas under the 
same piessuve in S.3 minutes, eadh gas having been placed over 
caustic lime for some time prcviousiy ; and oxygen required ia 
pass through the same tube 5.45 minutes of time. 

I placed three gauges in different parts of a tuhe, of such a size 
that it passed olcliant and hydrogen gas in nearly equal times; 
the gauges were very obedient to the pressure of the gas in the 
difiereot parts of the tube, but I could not perceive any difierenoa 
between the effect of the diftsent gases. ^ - 

These are some of the circumstances which affect ancl produce 
this cnrieoa eibct : that the vdocity of gases in passing through 
tubes shonld be in aone proportioii to the pressure on them is 
nothing particular ; but the singularity is, that the ratio for the 
same gas varies with the ])rcssure, and that this variation differs 
in different gases ; thus the one which passes with the greatest 
iaciiity at low pressure, passes with the kast at high pressure. 

It may beMuced from the expeiiments at high pressures and 
on obstructions, that the fluidity of the gw has little or nothing 
to do in thia case, for,iirherB it alone oaan have an influence, the 
indica<iopa «e the same at all pleasures , and the gps of least deft> 
sity passes in the shortest time ; thus comparing hydrogen with 
olefiant gas, and considering its time 1, the time of the latter will 
be in the experiments already mentioned, as 2.38, 2.42, 2.4, 2.57> 
2.46, 3.57, ratioiy which do not differ much Irom each other, 
tbouigh the times^ pfesain% obstructions, and quantities of gw 
needy vary vnry considerably. 

Neither is the variation among the different gases between 
tin latio .«f the veloci^ and piesswe, connected with specific 
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gravityy at least I have not been able to obeerve such a connexion. 
I bave quoted an experiwent, or rattier tbe general result of se- 
veral, on carbonic oxide and olefiant gfts, anfl it is adverse to the 
supposition; and in others, made on sulphurous acid gas and am* 
moniacal gas, still fiuther departures from the order of the den« 
sides were observed. ' ■ 

If a tube sufficiently fine and long be connected with a portion 
of gas under high pressure, so that the time occupied in its pas- 
sage through it be con^derable, the effect will be produced, t. e., 
the times of di&rent gases will vary frmn each others but not 
according to their specific gravities ; if the tube, however, be cut 
off so that the g^ttes pass quickly, then the times will be as the 
specific gravity. Now, in the long tube, the pressure and vdocity 
will vary throughout its length, the pressure being greatest at the 
internal or connected end, and least at the other extremity, whilst 
the velocity is least at the end towards the reservoir, and greatest 
at the other. But the ratio by which the pressure and velocity 
decrease and increase appears diffeivnt for and peculiar to each 
gas. -At the end of the long tube the olefiant gas- issues more 
rapidly than hydrogen, though the pressure at the reservoir is 
the same ; but shorten the tube, and let that part in which high 
pressures only exist confine the gasses in their passage, and the 
hydrogen r;as will surpass the olefiant gas in velocity as far as 4 
or 5 does 2. It would sccra, therefore, that in the long tube the 
pressure or elasticity of the olefiant gas diminishes less ra[udly 
than that of the hydrog^, or that its velocity increases more 
i;apidly. 

Perhaps these effects may be accounted for by the supposition 
of some power of expansion pecidiar to each gas, which, if existing, 

a tube would for many reasons be well calculated to exhibit. 
The experiment requires numerous repetitions and much lime, and 
1 bave not yet had sufficient to satisfy myself on the subject. I 
will, therefore, refrain from mixing up crude notions with facts, 
and at some more convenient opportunity endeavour to supply 
what is wanting in this paper. 
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Art. XV. A Letter to the Right Hon. the Earl of Liverpool, 
proposing to remove the British Museum to the East 
Wing of Somerset House. * 

My Lord, 

The unfinished rtate in which Somerset House remains has long 
been a matter of regret^The bnilding of Waterloo Bridge 
and the opening of the new street hate made it a matter of 

The late Mr. Whitbread, no advocate for any unnecessary 
expenditure of the public money, declared several years a^o, that 
it was disgraceful to the country to leave that edifice ia the mu- 
tilated sta^ in which it then was, and which the neighbouring 
vokfnfVementB have since rendered so much more conspicuous. 

It has dso been prMy generally observed, even by the most 
cursory visitors, that the gfeat national collection of the British 
Museum is very inconveniently placed in Montague House; and 
those who consider a little more deeply are seriously alarmed at 
the danger from fire or other accidents to which it is exposed 
in this old and rotten mansion. 

Your lorddiip is aware that the state of this house is such as 
to expose its contents to considerable risk ; and if it be not soon 
rebuilt, the antiquities will be a second time buried under a heap 
of ruins, and. the books and papers Inay be lost lot ever. 

I need not insist on the value of this collection. In each parti-^ 
cular department, it may be, I believe, rivalled by foreign coun- 
tries, but taken altogether, it is, I will venture to a<;scrt, the most 
valuable in th^ world : and the manuscripts and books especially, 
connected with our pditical and constitutional history, are of such 
vnpaialleled importance, that I do not hesitate to say that a day 
ought not to be lost in detemdning to place the whole beyond tho 
reach of acddenk. Great care is, I am aware, taken to guard 
against such a misfortune; but that is not, I humbly think, 
enough, as long as means exist of preventing the possibility of 
destruction by fire ; and the consequences of a fire here aro 
not to. be calculated from what generally occurs in otlier 
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. 1>iiildtDgi. This old house, buiU according to the fashion of a 
hundred and fifty yean ago,' with a great deal of wood, and filled 
with books and papers, would blase vs^ like a tar barrel, and the 

whole would probably be in a&hes before even the parish cng^cs 
could arrive. 

Nor is this a mere theoretic apprehension. Your lordship is 
aware that Montague House was burnt down within a few years 
of its original election ; and that a ooosiderable part of the Cot« 
tonian collection was destroyed in 1731 : nothing, ikideed, but 
the piost active and fortunate exertions saved that fine Ubnuy 
which now fonns so important a part of the British Museum. 
These consideratioos are the chief motives of this address, 
and your lordship will have already perceived it tends to 
a proposition to complete Somerset House by building tlie east 
wing fire-proof, and by transferring thither the British Museum* 
And I do not know to whom I could so properly address this 
proposition as to your lordship, who, as first minister, are moie 
particularly interested in tie public couYenience and the s^cof- 
dour of the capital head of the financial department, the 
expense of such a work is immediately within your province ;— 
and as an official trustee of the British Museum, the security 
and splendour of that establishment must be peculiarly interesting 
to you. 

These public grounds are, I hope, sufficient to excuse my 
taking the liberty of addressing you, without appealing, as I might 
do^ to the personal qualities which assure me that I could not 
address myself to any one more capable of appeedatti^ or mora 

anxious to promote any plan which may be likely to conduce to 
the advantage of literature and the fine arts in this country. 
If, indeed, I could hope to see a distinct and becoming 
. edifice erected especially for the reception of the Museum^ 
(on the site of the Mews* for instance,) I should not presume ti» 
ofier my humble proposition ; but I hum that in the present 
state of the public purse, and« perhi^ of the public mind, * 
such an expectation would be perfectly illusory ; and undier tha 
pressing necessity of doing something very speedily, I cannot 
help suggesting the most practicable and economical expedi^ 
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which presents itself to me. I shall therefore proceed, in the 
first instance, to direct your lordship's attention to the state of 
Somerset House. 

It . has Ibeen stated,, and, I fear^.too truly, that the orig^Qid plan 
and desigos^of - this {edifice aie>:iM>t fohhcoiniiig. It.iS 'SUj^poied 
that they weie'^^siderad'as tlie. private property, of ^u^^jTilliam 
Chapibers, the' architect, and;.weTe'tprivately.dispoifed.of ,«ter Ins 
death. I know not' how this may be, .but I know that I have not 
been able, with my U'st diligence, to obtain any.thing more than an 
indistinct ground plan of part of the building ; and that I have been 
informed that the general plans are not to , be found in the public 
departments in which one might have expected to find them. 

I shall, thecefttre, omit any .criticisms, on the original design, 
which in some particular parts can. only, be traced by conjecture, 
and shall merely ohserve.thatsome of the mort prominent fiuilb in 
point of safety and oonTenience are probably not chargeable on 
the architect. 

For instance, the internal parts to the right and left of the 
great entrance, abut so closely on the houses in the Strand as to be 
doubly liable to the danger of fire; first by their contiguity, and 
secondly, because, in case of ^fire, there are neither space nor means 
lo apply the usual means of extinction ; a most serious fiiult. in a 
buihling destined for public oflSces, : which, of course, contain 
many of the most important documents conpemiiig the administra- 
tion of the empire. 

I shall say nothing of the ill effect which, in an architectural 
.view also, the row of brick houses and shops abutting on and align- 
ing with the fofade produce ; there is reason to think that Sir 
William. Chambers. i^fsigiiH to have continued the front street- 
ward'to die whole extent. of the building, and that he intended 
entrances from the Strsnd into each of the two smaller courts, in 
addition to the great entrance into the larger court 

I must request your lordship to cast your eye on the plan of 
Somerset House and the adjoining ground, which accompanies 
this letter ; on which your lordship will perceive that the north ' 
side, which is built in the rear of these shops, is extremely 
shallow, and that an- onHkmeQted. and expensive fipont has been 

Vol. VIL I 



Uiyitizeo by ^OOglc 



1 14 FropouUfor remomng the. BrUith Museum 

thrown away (I must say) on a line of buildings, little more than 
20 feet deep, and which are in absolute contact with, and danger 
as I before said, of fire from the houses and shops in the Stcand. 

This absurdity must have been produosd, I suppose, by a spirit 
of false eoonomy. The frontage to the Strand Iteingvety valuable, 
it was, I dare say, thought rig^t to spate the Public the additional 
expense of buying it; wi&out considering -^at the risk of fire in 
a situation to which no fire-engine could be led, and no exertion 
applied, might in one liour have rendered this short-sighted eco- 
nomy, a most expensive and irreparable calamity to the country. 

Whether it may be advisable under the present (orany) circum- 
stances of the country to incur the expense of insulating tlus 
cdiUce and extending the^^i^adSe along the Slnad to its interior 
extent* nuty weU be doubtsd, when we consider that about 
thirty-two shops or houses, would be to be bou§^ at an expense 
probably of £2,000 or je3,000 each ; but T think I may here 
venture to assume, that both in beauty and security such a design 
would have been originally much preferable to that which was 
adopted, and that \vt< ought to be on our guard in finishing the 
edifice (if it be ever finished) to avoid similar errors. , 

Your lordship will further observe* that even this intennd nofdi 
fafade is not quite completed, tiiough some utw work hta lately 
been done there, which I hail as a proof ofyourkndship's atten- 
tion to this building, and of yoor desire to see it completed. 

The south front, and its terrace to the river are perfect, ex- 
cept the eastern wing, of which, as I have just said, no part is built, 
and it unluckily happens that the work is broken off at a very re- 
markable place, and the efiect produced by this truncated fofmk 
from the river and the bridges, is very bad ; and I am sure that 
I do not say too much when I repeat the observation of every 
spectator, native or foreigner, that this imperfection— now rendered 
so striking by the neighbourhood of Waterloo bridge — ^is grossly 
oii'ensivc to the sight and not a little humiliating to our national 
reputation. 

The space destined for this east wing is above 36b feet long, 
and about 62 feet wide, and the heij^t to correspond with the rest 
of the building should be about 80 Ibet from the- basement to 
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the roof. This whole space should be divided into three stories ; 
thus forming thiee grea( gjaUeries* each about 356. feet long aod 
about 58 feet wide. 

The loweil of these gidkries oogM to be ftppvopnatodtqieoetve 
the ooUectkm ol cculptiire. 

The middle gallery wovld form the ybrary, and tiie tipper gal- 
lery, the collection of natural specimens, the vases, medals, 4*c. SfC. 

The stairs to be constructed in the part connecting the east 
wing with the river facade. 

As this is th^ main body of my proposition, I shall, before I 
enter into any details, here stop a moment, to assure your lord- 
ship that these three galleries would affi>rd mere, qui I need not 
add, more convenient spao^ than Hw whole of Montague House, 
and ail its additions md ovMMdings (with the cKoeption of the 
officers' houses) now do ; nay, that the accommodation may be made 
twice as great as at Montague House ; and that the expense will be 
trifling, compared with the erection of any other fit receptable for 
the Museum : for the edifice will be of plain brick with the 
esceptioo of one imd towards the Thames, which must be of 
cut stone to correspond with the other wing; but the expense 
whatever it he, wfll be consldfirably less dian that offinishing die 
wing (which it is presumed must be dcnie sooner or latar) for any 
other purposes, on account of the subdivisions, Sfc.y which any oliier 
application of the space will induce ; and I need not say liow 
much more convenient, in every way, the new site would be to 
almost every class of persons whose curiosity or business should 
lead them to the British Museum. 

The galkries themselves would be roons of great beauty, inferior 
only to that of the Louvre in length* exceedmg It in breaddi, and 
on the whole^ therefore, of a better proportion. 

. I will venture therefore to say, tiut €frm without considerrag 
the necessity of completing Somerset House, so great, so con-' 
venient, and so beautiful, a receptacle for the Museum, cannot 
for any moderate expense be found elsewhere ; and 1 believe it 
■sight beshown that the cost wouUi not greatly exceed that of the 
annual repairs of Mootagoe House. 

Bnt I am well aware that great objects, however splendid or 

19 
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useful, cannot make their way, if attention be not judicioiisly 
applied to some tttboidinate details; the gpuidiett cliariot cannot 
go on wHiioiit its wlieels, though ^ &e eye of the hasty obaemr 
they contribute so tittle to the comfort of the owner, or to the 
splendour of the equipage ; on those details I am prepared to enter, 
but I fear that it would be premature and tedious to do so here 
and at present. But without wearying your lordship, or making 
your name a pretence for wearying the Public, I shall say ge- 
nerally, that supposing the galleries built, there are still un- 
finished spaces in the edifice sufficient to afford full accommodation 
for the oflScers and ail the secondary purposes of the institution. 
And the only incooyenienoe that could arise, would be the ex* 
change of the lodgings of one set of public officers to tiie vacant 
spaces on the north and west sides, to make room *for the officers 
of the Museum, in the immediate neighbourhood of their duties. 
These are little rainutise, upon which I am ashamed to detain 
your lordship ; but, as I said before, the ciiariot will not run 
without wheels. 

But, my lord, at avery beneficial, and not Tcry great, increase 
of expense, all these details might be rendered still more practicable, ' 
while the great objectsxif a national museum were further advanced 
both in convenience and splendour. 

I mean, by recurring to a part of what I have already stated 
to be Sir William Chambers's original plan, and opening, by the 
purchase of three or four houses in the Strand, an entrance 
to the New l^htish Museum, distinct from that of the puUic 
offices in Somerset Place. . . 

Here I cannot help repeating the regret I have already ex- 
pressed, that the whole of the houses in the Strand, in firont of 
this great edifice, cannot be removed. No consideration, but of 
the expense, would, I believe, delay so obvioiis and so useful . an 
addition to the security of Somerset House and the beauty of the 
ci^. But, at least, I hope it will not be thought extravagant to 
propose the purchase of three or four houses, which, at the rate 
at which those on the other side, where thenew street now nms, 
me valued, wonki not exceed 10 or 12,000 pounds. 

This space would aflbid a vestibule, or hall, for the Public, 
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with. some apaitments for the neceiMiy officers or attendants; 
atecoiidstaiicase» aadother umikr accoomio^ Butthitia 
aot ally tbeie u atiUy between die eotem Imoi^^ 
Strmd-laiiey a tpaoe of ground bekmging, as I nndentaiidt to the. 
Poblie, where additiom might widi emraiiAiot be bttilt, if 
accommodation cannot be found elsewhere; but, I am per- 
suaded, that such accommodation can be found, and I should 
hope that this space would be kept open as a garden to the 
Jduseum. 

I thall now, iiaviiig thus ofwned my geneial viewf» take die 
libeity ef leading yoor lonbhip dnong^ the two MaMitms in a 
litde, and bat a. lilde» detafl. 

Montague House was built in 1^6, and, as we leam fnm 

Mr. Evelyn, burnt down shortly after; it was, however, imme- 
diately rebuilt, and is now, I believe, the oldest inhabited house 
in London. The library is scattered through about sixteen small 
rooms, and the manuscripts are disposed of in five others, all wains* 
cotted, lined, floored, and looMf with combustibles^ wiiicji remind 
one of Lord Nelson's remarfcy as he stunped upon'the woodbn 
' IkxMB ofthepahKW of Copenhagen: All this wift bam tall diis 
wiUbnmr 

The Townley and Egyptian sculptures are disposed in a kind of 
gallery, resembling a series of differently shaped band-boxes, lately 
built, at a considerable expense; and the Elgin m^les, the 
pride of the Parthenon, are disposed in a temporary room built 
for the purpose, which resembles, in the style of its archie 
teotttve and fitting, a> stone^uason^s shed. Athens* it has been 
said, was thn cradle of the ails and their tomb; by a parody- 
on this fine expression,— as a naked wmkshop was tiie cradle 
of those snblime sculptures, — so we make a kmd of naked 
workshop their last abode. 

• My lord, I do not hesitate to say, that the meanness of that 
temporary building is revolting to every liberal and polished 
mind, and that the miserable penury which would not erect a fit 
leeq^le for the, works of Perides and Phidias; (works they 
were thiwgKnot in the sameimmeJiate sense«*of both these uwn- 
dcvfia menj) is the lUkaleof Enrope, and Um shame of En|^^ 
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There, on a brick wall, bound together with rough deals, and 
daubed over, for ornament's sake, with a splendid solution of 
Ume and rotten slate, hang melDpes and frkns of the 
Ptf^enoD, 

Like a rich jeiral in an fithiop's car." 

My lord, I blush while I write, and I fancy that your lordship 
must feel some indignation as you read. — But it is said this room 
is temporarti. Alas, my lord, it will, I venture to say, outlive by 
fifty years, the old house to which it is attached ; and it is at least 
solid enough to perpetuate our absurdity for sonw sixty or seventy 
years. And not akne ibe absurdity of our taste, but tlie nonscMC 
of our economy : die money laid out in the rounds squaiu, ob- 
long, octagonal, and liiomboidal gallerias of the Museum, would 
ahnost have fidshed Somerset Place ; and If your lordriup will 
have the goodness to call for the accounts, and to consult Mr. Van- 
sittart, you will find, that to save a present expense we are paying 
an annuity of 20 per cent, upon the life of the British Museum ; but 
our annuity differs from all others, in this respect, that when the pac 
tieiit4ic8, whieb must soonhajipen, we shaU be obliged not only (o 
buiyfat]h» ami to provide houses for all bis servants aadflttily, but 
also to pay the whole of the principal money upon which we had 
for so many years paid this uauribiis interest 

Such is Montague Hous e s uch its present— sveh its probably 
future state ; such its present — such its probably future expense 
I shall now proceed to state what Somerset House is capable of 
affording, and at what probably comparative expense. 

Your loidship is aware that the level of the Strand is oon* 
sidersbly higgler than the bante of the ii«sr, and the iateriar 
buiMBigB of 8omefset*place have a deep haaemeAt stoiy of about 
ihirty feet deep, so that the floor of this basement story is hut a 

little higher than the bank of the river. 

I would propose that the floor of the lowest gallery should be a 
few feet higher than the basement floor of the rest of the building, 
that it should be twenty-six feet high and vaulted^ and that it 
should be lighted by semieiiCHlar windows at tfia top, in the 
same mannbr as die House «f Leads. T^a would alfoid ab«m- 
dant ligh^, and allow «« a boundless contiguity of wall,'* to«rhfeli 
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tiie Elgin and Phigaliau friezes, and the other marble and 
terra cotta rclie/s, now in the Museum, might be affixed» aod 
wlMcii would afibrd room for any additkm wbiok we may be abla 
to make to our ooUactum ot then mlitBfirtmg objeda ; wkikt on 
tiw ioor would stand Ifaa Sign and Townly collection of statues, 
and dMMe curious, though less elegant specnaens of early 
sculpture wbieli we' hvre imported from Egypt ; and I wish I 
could imagine the time when such a jjallery, as that which I now 
describe, would be filled with adequate objects of curiosity or 
admiration. 

loto this gallery we should descend by a number of slops 
fima the level of the Stiand, and ascend by a smaUer number 
fnm the liver j and to those who lokow any Ubing of the diffi- 
culties and dai^ffs of tnmsfOfting tbcae immense blocks of maible, 
it will appear no slight advlmtage and cseonomy, that any new 
objects can be thus conveyed by water-carriagc to the very 
threshold of their final abode. 

In this room, wholly built and vaulted with brick^ and warmed 
by stoves, conducted under a marUe fleor, thete could be no 
possibility of the accident of fire. 

The middle gsller^^y or libnury» would be then hut little 
above the level of die Stmnd a it wonld alao be about' twenty- 
six feet high, and three hundred and sixty feet long: and a floor 
either of plaster, tiles, or marble, resting on the vaulted roof of 
the gallery below, would protect it from ail dao^r of fire from 
that quarter. 

The - internal anraligement would depend a good deal on 
the nnmber d.volamas for which space shouhi be required ( the 
means by wkich, in my opimon». the groatBSt quantity oC space 
could bepsoeured consisbsntly with the light and beauty of the 
apartment. Would be to hAve the windows only six foet distant 
from each other, and between each window a Iranic at right 
uigles to the wall, carrying books on both its sides, something 
in the planner of the library of Trinity College, Cambridge. 

I am aware, that if the present law of cc|yright should be 
coaiiniied (as I cannol 'doubt that it will be, at least as to the 
Btitisb Museum)) provision msist. be made for a vast accession o. 
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ll^ks to the library ; but, I am much mistakeD in my calculation^ 
if the mode I have proposed does not a£ford full room fur double 
tlie number of volumes which Montague House now holds; and, 
I conoeiTe, it is unnecessaiy.to push computation fiuther at present 
These book-lramesy as well as the window-frames, . should be of 
metal ; and thus diis invaluable and unique asylum of. the literature 
of ouTCOuntry, and indeed of all other countries, would be abso- 
lutely secure from any danger by fire ; and your lordship might 
inscribe over the door, as a mere truism, the . hyperbole of 
Horace — " Exegjl monumeutum aere^perennius." 

For the upper galleiys I belieVe'an iron floor would be neces- 
sary, because I conceive that the architects would not recommend 
vaulting at such an elevation, without the arastance of external 
buttresses, to support the walls on which the 'arches should rest. 
These buttresses might be objectionable, as darkening the galleries 
below, and as inconsistent with the style of the rest of the build- 
ing ; but your lordship is not now to learn, that floors of perfect , 
strength and beauty, have been erected in several places within 
the last few years, consisting 4>f iron joists and beams, with either 
iron plates, or what is periiaps still better, stone or marble flags 
laid upon them. ' 

This gslleiy would hold, I fear, ten times (he number of 
articles of the kind for which I propose it, which the Museum 
possesses ; but it might also be made applicable to another and a 
most desirable purpose. As it might be lighted from the top, the 
walls would be uninterrupted by windows, and entirely disposable^ 
and here might be established a national gallery of piotores. 

I am aware of the objection which the painter and the natu- ' 
ralist will make against thus combining their several, and, it must 
be admitted, very diflerent, objects ; and I wish we could alford 
to each class a separate apartment : but I know not how, with 
public convenience and public economy, this can be accom- 
plished ; while, on the other hand, I confess that the union of the 
two classes appears to me likely to produce little interruption to 
die amateurs of either. 

They are neither of them djects of deep study; they do not 
tequiie from their admirers that meditation which, the severer. 
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in paindng may pursoe their occupations without mutual did- 
turbance ; and the cases of natural specimens ranged along the 

walls, and about three feet high, as they am now at the Museum , 
will not in any degree interrupt the view of the pictures which 
hang over them, while they will guard them from the fingers of 
the ignorant or mischievous, and will serve for the same purpose 
of protection which in the gallery of the Louvre they have been 
obliged to wbA in a brass railing* x 

But I do not insist on thia part of the proposition ; the space 
may be found necessary, for the collection; be^^des, there n no 
picture^llery in the present museum, and I am only bound to 
find an equivalent for that building. 

This gallery would be like the others, about 360 feet long, the 
side wall would bo about twenty>four feet high, and the coved 
ceiling .would add about some feet more to its height. 

The ceiling and sky-i-Ughts of this' gaUeiy, and the roof of 
the whotoy should also be composed 'of cast-iron or metal beams, 
rafters and firanes; and the entire building would then present, 
I venture to assert, an incombustible- receptacle, unequalled in 
extent, convenience, and beauty, for the objects of literature 
and the arts which should be disposed within it. 

Having thus laid before your lordship a hasty and general, 
but I hope not vague, view of the ediiice-and its distribution, I 
feel that 1 have now to approach the. most pressing part of the 
subject; I mean the expense. But upon this- 1 hope, 'as I have 
already hinted,' to be. able tt> suggest some satisfactory cdhsideni- * 
tions to yourlordship. • ; . - - 

1 . The first arises out of what I have already said of the risk to 
which the Museum is exposed in its present situation, and its 
perfect end eternal security in that which is proposed ; and I should 
hope that even some additional expense might be considered, 
(fo s^eak in a language well understood in England,) in the light 
of an MfMnmof, eflected upon the literary warehouse of the nation. 

2. 1 think the Public is hot so poor but that it would be willing 
to pay something towards advandng the splendour and honour of 
thecountry, in a particular in which foreign nations have hitherto' 
found us most deficient. 
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3. It should be lecoUectod tbat whatever n spent on this object 
it (to 1186 another metaphor ibmiliar to meicaiitiie feeingi) ktid 
ant to mttfut* The expeoie. of the edifice is distributed among^ 
ounelves,— -not to the drones of society, but amongst our most 
estunable artizans. 

** Hence are the naked clothed, — the hungry fed. 
Health to himself, and to his children bread, 
The labourer brings" 

But that efiect is only temporary ; the eternal interest of 
this expense will be paid by the learned, the sldliiil* and the 
ingenious. To die scfaokr, the aitist, and the philosopher, 
new sources of industry and ingenuity will be opened \ and the 
assemblages of all the arts and sciences wfll give a new spring to 
the elegance of British taste and the vigour of British intellect 

4. But what, perhaps, may appear still more satisfactory than 
mere theoretical reasonings, (however well founded) is, that I be- 
lieve there will really and ultimately be no increase of expense. 

The edifice I propose, will be of the moat lasting nMterialsy and 
may be expected to last a centnryy widumt the Mmastty of 
considerable addition or repair. Set agunst thia dm etenal and 
etemaUy-increasing drain ibr the repairs of M ontagoe-House ; 
and consider tiie sums which in these last few years have been 
expended in addi^ons to it ; and consider further the addition 
which every accession of literary wealth will render necessary ; 
andf finally, that in a few years it must be rebuilt altogether, ,iu: 
some other edifice be found to replace it. 

5. Recollect also, my lord, that the ground at Somenettioime 
is now lying waste and wholly unproductive^ whemas the site of 
Montague Hoase has become wondet&By yeluafale. 

Ask his Gnoe the Duke of Bedford how mneh he has im* 
proved his estate, by pulling down old Bedford-house, and erect- 
ing on its site, Bedford-place, Russel-square, and the new 
buildings in that neighboiu-hood ; and I think your lordsliip will 
fuid that the sale of Montague House and gardens^ would go a 
gieat way to defirajr the expense of the new Museums and, in 
addition to alllhisy remember limt Ipiopose netliing'nicM tlian the 
oompletion of Somenet House, a measure leng calkid for by the 
eountry, and which will undoubtedly, one day or another, be 
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ewried into effecl* though neYor probably on i uch good terms or 
ibr sudi popular and beneficial putposeB as that which I now 
propose* 

There aro some other matters connected, though not imme- 
diately, with this subject, and parBcularly the situation of the Royal 
Academy, to which 1 should feel desirous of calling the attention of 
your lordship and the Public; but I am unwilling to enter into any 
minor topic, or to impair the simplicity and unity of the proposi- 
tion which I lay before you by extraneous considerations. 

I teow that a crowd. of little interests will arise against any 
fdan of this nature; one man is comfortable where he is, and 
does not choose to be disturbed; another looks htm. his back 
drawing-room, upon Montague Gardens, and shudders at the 
thoughts of his prospects being interrupted ; a fourth lives in 
Thomey-street, and finds the neighbourhood of the Museum 
90 convenient ; a fifth, poor man, looks to getting a slice of the 
east wing of Somerset House when built ; and a sixth will remind 
your lonUiip, that Sir Robert, one of your lordship's predecessors, 
used to say fdeia ne monenm 

The latter class of advisees are so much to my own taste, that if 
they could assure me lhat the roof of Montague House would not 
more in spite of us ; or a not reduce us to literary beggary in 
a single night, I should, I think, not have troubled your lordship 
with this letter. But as the change is sure to take place sooner 
or later, it belongs to your lordship to give it in a proper direction, 
and to take care, by a timely precaution, and wise liberality, that 
therichesandhonour of the nation are put out bf the Jeopardy of a 
foBkig kme* In toch casefe, we know by experii^y that the 
modems can take cara of flienisetves; but Phidias is now like his 
own Niobe, turned to 8tone,-^Homer is witiiout a g;uide,->^and we 
cannot hope that the Editio Princeps of Pliny will escape, with a 
pillow on its head, from the crumbling roofs of Montague House. 

I have not entered, as I might have done, with, I believe, 
some degree of eiect* into the details of tiie expense ; your lord- 
ddp would not, and could not, act on any calculations of mine ; 
aH tiMt I can Itope is, fh«t thd general statement which I have 
made, may iadnee your lotdtiup to take the matter into c<msi- 
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dentioDy and to ooosult/ upon the details, with those whose 
profes^onal chanuafcen. aie better intitLed to the confidence of your 
lorddiip and the public. 

I have the honour to be, 
My. Lord, 

Tour L9rdship*8 most obedient humble servant, 

- J« W. C 



Art. XVI. <Some 'Observaticm on the Opiniom of the 
Alttkati retpectmg Contagion. By G. D. Yeats^ M.D., 
Fellom of the Rfnfal College of Physicians, 5rc. ^c. 

Air opinion haying been jpiiomulg^Ued that the antients disbe- 
lieved in the doctrine^that^evers were contagious, that is, that the 
disease was propagated ;firom one. individual- to another by contact^ 
it appeared to me a matter, at least, of curious, if not of useful, 

research, to inquire how far this opinion was founded in truth. 
They who will take the trouble to turn over the pages of the antient 
historians and poets, will soon find that the description of fevers, 
. both by medical and historic writers, clearly shews that it was 
the generally-recqved opinion, that human bodies conveyed to 
each other febrile ii^,c^ion of a higjily malignant nature ; and . 
further,^ it is stated, tl)at diseases were propagated by contagion 
and infection from brutes to the human race. It would be a matter 
of grammatical hypercriticism to give the etymology of the word 
contagion, which, of itself, as so closely connected with its Latin 
derivation, is sufficient to shew what, was, the idea entertained of 
the mode by which some diseases wece coi|veyed from one indivl- 
dual to another. It will . not be necttsary to lopk into jiistoriet 
more eairly dian that of Thucydides, although it is related that, 
after the destruction of Troy, a pestilential disease raged in Gxeeee 
and the neighbouring countries of Asia; and Herodotus attributes it 
to the miseries consequent to, and connected with, the Trojan war. 

In the second year of the Peloponnesian war, which scourged 
Greece for twenty-seven years, and which commenced about four 
hundred years before the Christian era, a raging pestilence broke 
out in Athens— An invading anny of sixty thouiaiid men coveted 
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the beaudftil plains of Attiea» and compelled tlioiisairidtf of 
the mhabitants to seek pratecdon within the walU of the alfeady* 
populous «iid ciowded cities ; thus* genenting and increasing j by 
a pollution of the atr in cdrifitied habitatitos> pestilential dis- 
ease ; accordingly, as Thucydides says, ^ »oVo? iwii'ij/xaTo'c^i *A6»jrac 
ftit ftaXir*, ««*HT« x.at ruv a-TO^ut ^u^iuv rot voXv eufQ^ttvojara* 

-^Thucydid. Hist. iib,ii,p. 134.' Prancofurti, 1594. 

This pestilent disease raged chiefly atAthens, andalsoiif other 
places- whefe the inhabitants' nfei^ tlie < nflSst crowded. Diodonis 
• Siculus, in his account of the sanSe |»eiftfl$ifte^ debl^Clts the o^ion 
that the disease arose in consequence of tife unh^jfU'^cnrtfrWded^sttite 

of Athens-~oi I^A'^raroi va^ara^aio^at fitv o&'.CT9^i^(«r>' tftwi^o/MM* 
yitroi rut Tiip^^wf, tn7Ct(ro9 Xo»/*»x^>' Trtplfacri^, ttoAAw y*j irX^Goy? xat 

tif foffovq iwtwret, tXxom^ ctt^» ht^^a^fAiifn, Lib. xii. p. lOl* 

The Athenians, not daring to meiel^the Peloponneskns in open 
hattie on tiie plain, zemained coo^ed^ up wifhin* their iwalls, and 
caused pestflential eflBuvia ; fiir great" multitudes'of *|ieople from 
all quaiteis congregating in the city^ very readily geniSrated disease 
by breathing a corrupted air.'*— -The eloquent and animated*de^ 
scription which Thucydides gives of the symptoms, clearly 
describes a fever of the most violent kind. It was attended with 
such violent thirst and evolution of animal heat, that the miserable 
sufferers threw themselves into the sea, into ponds, and even into 
the wdlsy to quwh their thirst and raging heat. ' Ule' art of the 
physicians not only was of no avail, hut they themselves;' and all 
who approached the sick, were cut off 'hy'die contagion*^«^^' ^Svrol 

^MKXir« ^nm»* 99t» na^ fAaXiret w^oviitvaii' P. 129< — 3uch was the 
dread created by thus catching the contagion that people were un- 
willing to attend the sick ; there was a mutual fear of visiting each 
other, and- whole families perished in consequence of want of 
assistance ; and they who braved the danger,' from a principle of 
virtuous aflfectiOn in attending their siclK friends, perished in heaps— 

WfovUtatf AsruAJUrrro cJ^d/xoi, mm efiei«i blfiOsvwv 
iw^ut Ttt Of^airi^omfy ftri, tr^oa'MMi', ^ifdii^rro, p. 132. Thus 
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then, it appears cleaily from the account of Thucydides that ihe 
contagion not only spread from one individual to another, but 
what is very remarkable, as shewing the belief of the virulepce of 
the disease caught in this way, he adds, that the greatest -.part of 
the mortality was produced by this communicati<ni of the con- 
tagion— i«iU vd» w^irov ^do^ nrro •»!«««», and in the popular clar 
mour which was raised against Pericles for involving his country 
in the destructive Peloponnesian war, he was accused, says 
Plutarch, of givmg more violence to the pestilence which raged at 
Athens, by keeping the people cooped up like herds of cattle to 
be infected with contagion fiom one another M Jtowtffioaimimm 
s«0i«{yy4vM(, oMmS^mKav^ f^Sc ^* «XX«9Urfo Plutarch* vita 
Peridis. 

Aristotle, the son of a physician, has in one or two of his pro- 

■ blems, proposed questions for reasons why diseases should be 
propagated from a diseased person to a sound one who approaches 
him. So prevalent was the opinion of the contagious nature of 
pestilential diseases, that he puts it down as a problem — Auk n 
won t i»6n vSp warn iJih$rm Wf t^amd^furmt tbT; 

Jfi hk Ttm wStfW fvi^fi^it To» Ao»/Aiir, Sni ^emTMi ^x**^^ iF^oivorf 

yi»*o/A«vr)?, rat^(ai( vwh Tt( Hfiy^aroq uXia-KOtrai. Sect. 1, Prob. vii. 

" From what cause does it happen that the plague alone of all 
diseases especially infects those who approach the persons labour- 
ing under it i Whether is it that, of all diseases, mankind are 
more 8U8ceptible;of it? Tberafoie, on thisaccount, the plague attacks 
all who, being of a bad habit, are first sdsed with it; fiir a lomes 
of the disease being generated in those labouring under it, others 
are quickly infected with it." 

No doubt can possibly be entertained here of the opinion respecting 
the contagious nature of plague ; on the contrary, the opinion is so 
established and believed, that it is asked, why it should be so i 
It is also not a little curious, that Aristotle should state, that the 
pUgue first commences in those who are of a bad habit of 
body; or, to tpeak m modem language, he conceived a predis- 
position of the constitution mndeved the body move susc^Ue. 
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The conadtntioD, being thus itnpregnatod with disease, generated 
a fomes, which readily communicated the contagion to another. 
I take cxiriitx«y/*« to be very expressive in this way. Thus we 
have the complete modern doctrine explicit and clear in a single 
problem of Aristotle, the ttuoeptible predispoaitioii of the body 
in t•luogiIlfiectMM^ thegeiieialMiiof a fom^ 
dple, widily aMPmnmioHng the diieaae to odienby contact* In 
the dglith problem of die seventh section aie tome more explaoa* ' 
tioos on this point ; in which he obsennet, aU are easily aflected 
with such diseajses as arise from a corrupted source, such as pes- 
tilences, for they who approach such are immediately infected. 

In various pafis of Diodorus'a history, we find accounts of pes- 
tilential diseases as they occsnired in diiBsrait parts of the world, 
paiticularly among multitudes of people collected together for 
the purposes of war. A contagious pestilence broke out «t ,Car» 
thage at the time it was invaded by Dtonysius, the tyrant of 
Syracuse. Diodorus, in his account of this pestilence, the 
symptoms of which he has described, particularly points out the 
infection and fatality produced by approaching the sick:— 
fAsra. h ravra ha rt ro irAnOof rm mtfltf MW f nut 909m^iS»9Tmt 

As the mortality caused by the disease was great, and ^s the 
attendants upon the sick were cut off by it, no one dared to ap- 
proach die infected^Again: 

Kcit ya^ ol Toi( na/AvotcT-t fcapi^^tvorrti iuirivrov tit Toy fotrof frattr 

frr< ^ItMfV iTirdM T^ir OVfA^O^M TV* U^^foilTUV, fAVt^Voq BiXotrO^ vm)ptTU» 

For all took the disease who had dose communication widi the 
sick, so that wretched indeed was the condition of those who were 
diseased ; every one being unwilling to asmst them, for not only 

they, who were not bound by any tie of relationship, deserted 
each other, but brothers and friends were compelled to neglect 
their nearest relatives and companions, on account of their dread of 
the contagion/' 
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In various parts of the history of the Romans, by the Halicar- 
nassian historian, wc find accounts of pestilential fevers which 
spread havoc and destruction around ; and we not only can dis- 
cover that the^ fevers were infectious, by the manner in which 
they spread, but Djonysiut expressly teUs us, dial they who 
touched, or lived with, persons so diseased, became infected. In 
the 451st year before the Christian sera, and about SOO after 
the building of the city, a contagious fever broke out in Rome-^ 

AMfMxq »o<rof tU TTif PuiADf Ketriaxn^i, fAtyirn tup §k t» «"poTi^» TC^*** 

roiv Si a>iXu» s-oXtrMf a/A^t th( ttjM&ni fMXtfa Sifp^a.^r)a-ar^ HTf rm tar^» 

d«ii{iT»rr«» x/H ^^f^* vft»c Mfm* -fiMTmifUPt fiffQttt'mwt^m rt 

fMnX«^»Mr. J)wmfm Ma&canuttt^^ Oxoniss, 17(Mi. 

p. 645* 

" The most pestilential disease ever remembered, brought de- 
struction upon the city, by which almost all those affording 
assistance were cut off, and nearly one half of the other citizens 
were destroyed ; neither were the physicians able lo attend 
effectually the sick; nor the friends and, domestics to administer 
the necessaries ; for they, who .wiUinglyattended others, by touch- 
ing iheir diseased bodies, or dwelling with them, were seised witli 

Here we have both contagion and infection clearly stated;, the 

former communicated by touching the diseased bodies, the latter 
giving disease to those who came within the concentrated sphere 
of its action. The miserable condition of the city during the 
ravages of this pestilence is pathetically described by Dionysius.-~ 
The stench from the unburied dead bodies, which were cast into 
the sewers, on the highways, and into the river, and agpun thrown 
by the tide upon its banks, contributed to maintain the disease by 
spreading the infection ; for such was the desolation, that whole 
houses were deprived of their inhabitants by death. The contagion 
was carried into the country, where numbers perished ; and the 
iEqui, ilic \'oli,ci, and the Sabines, enemies of Komc, desirous 
of taking advantage of the distresses of the city, by invading it, 
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received the infection, and carried destruction into tlieir own habi- 
tations. The yeomanry of the country were either destroyed, or 
paralysed by the febrile infectioii ; the ground reniaiiied uiitilled» 
and fraune was added to pestileiiGe. 

InleiBpened in varums parts of Livy will be Ibiind histnries of 
pestilential feveis, the infectioa of which» it ie expressly stated, 
was spread by contact. About the year 389> A. U. C, a fever 
of this kind broke out in Rome. 

" Grave tempus et fort^ annum pestilens erat," says Livy, 
«rbi agrisque nee hominibus magis quam pecori ; et auxere vim 
morbi tenores populationis, pecoribus agrestibusque in urbem 
acceptis. £a colliivies* mistorttm onnis generis animantiam et 
odove insolito uiImuios et agiMieni confertim in aicta tecta sestu 
ac vigiliis angebat, mikdsleriaqiie inVioem et contagio ipsa vulga 
bant morbos." lab. 3. c. vi. p. 47. 

Again, in the account which Livy gives of the fever which 
broke out among the soldiers during the siege of Syracuse, a sieg^ 
ever remarkable by the death of Archimedes, it is clearly stated, 
lihat contact of the sick propagated the disease. 

** Accessit et pestilentia, oommaneiUialum, quod fiidle ntrorum- 
que amnios averteret a belli consiliis, nam tempore autnmni etlods 
natniA gravibos, mnUo tamen magis extra uibem qnam in mbe 
intoleranda vis aestiis per utraque castra omnium fcrm^ corpora 
movit, et primo temporis ac loci vitio et aegri erant et morieban- 
tur, postea curatio ipsa et coDtactus aegrorum vulgabat morbos ; 
nt ant neglect! desertique, qui incidissent, moriuntur aut assi- 
denies curantesqne «Adem vi moibi repletos secom traherent" 
Lib. xxT. c. fS. GarthagNans, Romans, Sicilians, all fell vie- 
tims to the disease. 

80 prevalent indeed was the opinion of the contagious nature of 
pestilential fever or plague, that we find in medical writings, when 
the authors wish to represent the infectious nature of disease, they 
compare it ^to the plague. Thus Aretaeus, one of our bcht and 
most accurate professional writers, in giving an' account of the 
nature of Elephantiasis, and wbhing strongly to impress on his 
leadefs the idea of its highly ooittagious nature, says,— «n{ir^ 
fuv am ^oCi^y, dD^itt tHnt hf (vfJSiSn* «*• (nhtUfSo^p 

vot. vn. . K 
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It is a terrible and unsightly disease, putting on the appear* 
ance of the beast : there is great danger too in taking Ibod with one 
so diseased, as much as with one afflicted with the plague, for the 
miction is readily caught by a reciprocity in respiration/' 

Galen, too, in his first book, chapter ill. De Febribus, not only 
alludt's to, but directly asserts, the contagious nature of the 
plague; for he says, in strong language, there are none, possess- 
ing any understanding, who do not know that a pestilential con> 
dition of the air will produce fevefs, as also that it is very 
imprudent to have any direct oonnmnicatian with those afflicted 
with the plague, on account of the danger of catching it, in like 
manner as in the itch, or iitflanmation'Of the eye8«-mU |»>» 

oi{ ^iTin o'vttff'fcJi' uavri^ yi Koi oT» crvv^ioc'rf\Qiiv Tor? "hoi^uroiatt 

It may not be incurious to remark here, that ophthalmia is ^aid 
to be contagious ; and Aristotle asseits the same thing in :the 
•eighth problem of the seventh section* What is the reason, he 
says, that they who have dose intercoiune with persons laboarii^ 
under the itch or ophtlialniia, are seised vitb k ?— «f4 

The Public are well acquainted with the discussion which has 
taken place respecting tlie contagion of that species of ophthalmia, 
which so sorely afflicted our army in Egypt. 

la the sixth chapter of the fbuiteeotb book of the history of 
' Ammianits MarcelUnusv where he describes the vices of ..the 
people of Rome, he alludes to a disease of a hig^y infectious na- 
ture, at a period of time about three hundred and fifty«three years 
after the birth of our Saviour. It appears to me to be almost im- 
possible to say what the disease was, but it is sufficient to state 
that the account describes it to be so exceedingly infectious, that 
the servants sent to inquire after those who were ill, were ordered 
to undergo purification before they returned home. £t quoniam 
apud eos, ut in. capite mundi^ morfoorum aceriiitates celsiui 
dominantur; ad quos. vel sedandos omnis professio medendi tor- 
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podt: excogitatiun est adminiculam suspitale, nc quis, amicum 
perferentem 8iiiiiiia» videat : additmhque est cautionibiis pftncis* 
remediuiii aliud satis Talidum, ut fiunalos peroontatum mlswa 
quemadmodmn valeant noti b&c a?griiucliiie conligati, non aiite 

recipiant domi, quam lavacro purgaverint corpus. Ita etiam 
alienis oculis visa metuitur labes." Here we have not only the 
dread of contagion being communicated from one individual to 
another, but precautions were taken to prevent the infection being 
canied by the clothes or person of a second individual to a third* 
Whatever particular condition or nature of disease ** labes** may 
be s up p o s e d to mean, it is, nevertiidesst perieotly dear that an 
infectious principle, oommonicabk through* the medium of an» 
other, was feared and avoided. Aromianus, however, in the 
fourth chapter of the ninth book, describing a pestilence which 
* raged at Armida in Mesopotamia, when it was besieged by Sapor, 
king of Persia, A. D. 359> &nd in giving the different opinions 
which were held respecting the origin of pestilential diseases, 
makes the following observations, in which labes^ is evidently 
used as disease. Adfirmant etiam aliqui, tecfsrum halitu dcnsi- 
ore crassatnm aera emittendis corporis spiraniinibus iesistentem» 
necaie nonnullot : quit causA animalia praeter homines caetera 
jugiter prona, Homero auctore, et experimcntis deinceps multis 
cum talis incesserit labes, ante novimus interire." 

To the facts, which have been adduced from medical and his* 
torical writers respecting contagion, may be added the descrip- 
tions and opinions of the poets. The classical reader will - feel a 
pleasing interest in bringing to his recollection the readmgs of his 
earlier days; and will, therefore, be gratified by the perusal of 
qnolitions from die writings of those authors whom he has pro- 
bably often had in his hand. In the beautiM description from 
the first eclogue of Virgil, where he characterizes himself under 
the name of Tityrus, and the Mantuans under that of Mclibociis, 
(who had been spoiled of their lands to enrich the followers of 
Augustus) the latter thus addresses him 

N<Hi hisiMta graves tentabunt pabula ftetas 
Nee mala vidni pecoris contagia Meat; 

Thus, as on a subject well Icnown, Melibceus congratulates 

K 2 
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litynu that his cattle will not be exposed to the contagion of a 
Mi^bovriog herd, as by the interest he had, through Mecsnat^with 
AvgmtiiSy he was pennitted to retain bis Mantnan propeityy and 
was not» theieibie, oUlged to remove bis flocks to other and 
mtried pastinags. In die third book of the Geoigics, Virgil 
is still more explicit and clear respecting the contagious nature of 
disease in cattle, for he describes the symptoms of one becoming illy 
and desires it may be immediately attended to. 

Priusquam 

Dira per iacaatam serpent cootngia Tulgus* 

The other Roman poets of neariy the same period are equally 
descriptive and explicit in thdr accounts of pestilential diseaaes, 
as propagated by contagion, as we read in the pages of Lucretius, 

Ovid, Lucan, and Silius Italicus. I cannot avoid the pleasure 
of quoting, from the two former at least, their highly poetical 
deachptioDS. Lucretius, in his beautiful account of pestilential 
fever, unquestionably taken from the historical statonent of 
Thttcydidesy evidently describes its infectious nifture. Its mar 
lig^iancy and rapid propagation firom one Individual to another, by 
contagion, are unequivocally stated, 

Quippe cum nullo cessabunt tempore iqpisci 
Ex aliis alios avidi contagia morbi 
Lanigeros tanquam pecudes et bucera s^cla ; 
Nam quicuuque suos fugitabant visere ad aefrot. 
Vital nimium cupidi mortisque timentes 
Poenibat pauUo post turpi morte malAqu^ 
Desertot ope expertes lacuna mactans, 
Qui feeiaiit anlsm pratto oontagibas ibant. 

Ovidf in the seventh book of his Metamorphosasy gives an 
animatfd and highly poetical account of die plague which raged 
in the island of Agjna; and we find the symptoms and calamitous 
cireumstanoes attffiwdmg the disease similar to those as described by. 
the masterly pen of Thucydides; we must therefore conclude that 
it is either a fiction of the poet's, as a copyist, or an account of a 
disease, similar to the Athenian pestilence, as it occurred in an island 
of the Grecian Archipelago. However that may be, the idea of the 
coQt^otts nature of the pestilence is determined and unequivocal, 



Digitized by Google 



clearly shewing that the poet is stating •& opbuob generally 
ceived in his and the preceding tines. After describing the otr 
Uumtmis havoc caused by the spreading of the disease^ the fields 
and roads being strewed with Ae bodies of the dead, the air eot^ 
ropted with the eflhma of the putrefaction, he adds, the contagion 
is thus spread far and wide : 

* difa^sa liqaMcnat 
AfilataqpM nocsat at egoBt eoBli|^ latl. 

Human aid is of no avail, for tiie fiurhftd attendant, in his so> 

licitous care of the sick, by a near approach catches the contagion, 
and is thereby hastily hurried to his grave. 

iModditov sdffp^ ^D^pift ]|M09 8^B^B buJbhAbb 
BHiMpit fisimsj oMwamiia aawMfmat ams | 
Quo proprior quisque est, venilqae fiddins pgie 
In panem kthi dtini vcnit. 

Instead, then, of having any doubts on the opinions of the antients 
respecting the propagation of disease by contagion and infection, we 
haye ample proof from the writings of their philosophers, physicians, 
and poets, not only of the existence of such an opinion, but of pre- 
cantioDS taken to prevent the ^reading of the iniectioii. Intheread- 
ing, however, which I have gone through, I do not recollect to * 
have met with a passage describing any strictly precautiooaiy means 
except in Ammianus Marcellinus. I am, nevertheless, inclined 
to believe, that by a deeper perusal of the antient Greek and 
Roman authors, we should find that methods were adopted for 
preventing the communication of contagious miasma ; not, how- 
ever, with that philosophical accuracy and success which the 
improveneois in modem sdenoe have pioduced. Many woffcs, 
berides tboeelhave read, remain lo be examined, as weU asa 
more critical perusal of them ; but what I did read was so much to 
the point, and so satisfactory, that it was nnnecessaiy to proceed 
ftirlher. 
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Art. XV IL Hi^tny of the Piague tkU raged in Moscow 

[As a Committee of the House of Commons is now sitting for the purpose 
of examining evidence as to the contagious or non-conta^ous nature of 
the plague, and the consequent propriety of continuing; or abolishing 
the Regulations of Quarantine, we think the following account of the 
ravages of that dreadful disease, in one of the most 'populous cities of ' 
£uropey cannot fail to be read with considerable interest. It is a 
traadite of tbe UBiorieil part of * Memoir, written by Dr. Mertens, 
vnder Hm title of TraUt A la PetUt, cmUmmi P Bktain dt ttlie qui 
artguiiMoieu m 177J. Jfktma tt a abraOtutg, 1764. 

Tbe author ha* given a moit candid and inpartial recital of tiw mdandioly 
events be wae an cgfe-wttacM of, witfioiit any dieoretieal qpeooialiont, 
and be appears id bave cleaily established the foUovi^ff veqr important 
omidnsiont: 

1 . That the plague was introduced into Moscow by two soldiers, who 
arrived there from the frontiers of Turkey, where the Russian army was 

then engaged in warfare, and who died of that disease in Uie military 
hospital of that city. By them it was communicated to some of the at* 
tendants on the sick in the hospital ; and finally, from these latter, most 
of whom died also of the plague, it spread into other quarters of tbe 
town. 

2. That the physicians of the military hospital immediately recognised 
the nature of the disease, and adopted such measures of precaution, that 
they soon socoeedsd in extineruishing it altogether in tliat es<ab>lrtMMiit. 

3. Hint the Jodtdoos and rigid quarantine enlbrcedby Dr* M^Mens,. with 
regard to tiie Imperial Foundling Hospital, situated in the centre of tlie 
city, completely prevented the admiision of the plague Into tfiat building, 
where tbe children contutued to ei^oy perfiect health, amidst tfie havoc! 
occasioned by the pestilence around them. 

4. That .the greatest mortaliiy, which amounted in last month to 
l,ttK> duly, was to be attributed to the ignorance, obstinacy, and bUnd 
superstition of the lower orders <^ tbe people, who neglected all precau* 
tion, and, considering the malady a^ a scourge from Heaven, thouc^ht the 
Divine vengeance was only to be averted by the performance of tlu;ir reli- 
gious ceremonies, which necessarily exjtosed theni to the danger of in- 
fection, from the promiscuous intercourse consequent on their ob- 
servance. 

h. That the I'la^iuc may exist, and rage with the greatest fury, in , 
uui ihcrn climates, where, contrary to the usual observation made in the 
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Batt| it is not checked by the heats of summer (rising frequently in Mog< 
cow to 95^ Fahrenheit) y but is most decidedly arrested^ audfioaUy cxtio^ 
goiabedy by the severe firoiti in winter.] Editor. ' ' 



At die beginning of the I7f^ oentury the plague had layaged 
for the last time, the city of Moscow, since which it had not 
appeared there. During the war with the Turks in 1736, it had 
declared itself among the Russian garrison of Oczakow, from 
wlience it was carried into the UiLiaioe» but, at that period, it did 
not penetrate iluth^* . . , 

In 17^9* war hegan agam betyreen the RusBiana aipd Torka, 
^ ure karned the IbUowing year, that the Twha had broi^ght 
the plag^' into Wallachia and Moldavia ; that it exercined its 
ravages there, and that many Russians had died in the city of 
Yassy, of a disease, which, at the beginning, some called a 
malignant fever, bul which the most skilful physicians acknow- 
ledged to be the plague. The Baron d'Asch, the hrst physician 
of the frmy, gave in German, the description of this malady, in 
a letter to his brother, a resident doctor at Moscow, who com- 
nMinicatod it to me. It attacks meA in different manners, some 
are sUgfal^ il), oomplainii^ Ibr several days of a hiead-ache, like 
that produced by the vapours of charcoal, sometimes stronger, at 
others weaker, occasionally ceasing altogether, and then return- 
ing, Src" 

The following summer tiic pestilence entered Poland, and made 
ffe&t havoc there; from thence it was brougjitto Kiow, where it 
caicri<Bd off 4^000 persons. All commerce wu at fiiet inter- 
ijopled between diat dty and Moscow, guards were placed on the 
gpeat rpadsy and a quarantine of aome weeks established for those 
who wished to pass. 

Towards the end of November, 1770, the anatomical dis- 
sector of the military hospital of Moscow, was atla( kctl with a 
putrid fever accompanied with petechite, which carried him off 
the third day. The attendants on the sick, of the same hos- 
pital, with their families, occupied two rooms, separated from 
the other* In one of these chambers, all, to the number of 
eleven, including their wives, fell sick of a putrid acute disease, 
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■oeoiDiMiiwd by- petochne, in some of whom buboes and euv 
bundes were dbservable; tlie greater part dted* between the third • 
and the fifth day. The same malady reached also the attendants 
on the sick who occupied the adjoining room. 

On the 22d of December, a meilical board was summoned, 
the chief physician of the military hospital made the report which 
I have just stated, three other physicians corroborated the truth 
of it, and all affirmed that fifteen persons, consisting of attendants 
on the sick, with their wives and children, had died of the disease 
since the end of November; that five were still ill, but thal^the 
malady had not aa ^ dedaied itself in any other part of the 
hospital. Of the deven doctors assembled, no one hesitated 
to call the disease the plague, except the physician of the city, 
who, having been called several times by M. Schafonsky to visit 
these patients, had [declared thai it was a simple putrid fever» an 
opinion he still maintained. 

The military hospital is situated out of the town, near the 
rabmbs' of the Germans* firom which it is separated by a litde 
' liver, called Yausa our advice was to shut it up immediately, 
and to surround it with soldiers, who should prevent all com* 
munication; and we further required, that all ihe * attendants on 
- the sick, together with their families, should be removed, 
carefully separating the sick from those who were well ; and that 
the clothes and furniture, as well of those who were still living, 
as of the dead, should be burnt. The cold began late this year, 
the season was wet and rainy to the end of December, when there 
came on a sharp firoet whidi lasted the remainder of the winter.' v '\ • 
Besides the report we made in common, M. the Field Mareschal' 
Count of Soltikoff, requested of me my own private opinion,' 
and intimated his wish that I should mark down what I thought 
ought to be done in these circumstances. 

I did not hesitate to give my opinion in a clear and decided 
manner, during a perio<l of such great public danger. In conse- 
quence I sent a memorial* to the governor g^eral» in which I 



* The most important passage of the memorial, tranamitted.by Dr, 
Merteus to the governor (enenl, is the following , 
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inaistod prindpally on the oeoestity of taking iU the fncmtkm 
pOMible with respect to the hospital, wheie I anerted that the 
plague existed among the attendants on the sick (les infirmers.) 
I added that it was necessary to make the most exact inquirieSi 
to ascertain if the plague existed any where concealed in the city, 
and that wherever it might be detected it should be stopped in the 
same manner. For this purpose it was necessary to desire the 

- physicians and aurgeons, if they should meet with any thing 
extfaordtnafy or soapicious among thehr patieiita, immediat^y to ' 

- make aiepoitcf ktoAeniedkalboaid^ andtoeiijomtiieefl^^ 
and sapeiinlendciila of the polke» to call intiie physidana aa soon 
as many peraons shevld fril ill in the same house. I declared 
nevertheless that the attempt would be very difficult, if there were 
other parts of the city infected ; but I said that, even in that case, 
it might still be hoped that the great cold would extiogiiish these 
sparks of pestilence» provided the proper measiuea .weie imme- 
diatdy adopted. 

We had wiafaed to have kept all this affur poncealed from l3ie 
Public; but the newa of the plagne which had afflicted Kiow tome 
months befon bed jm> disposed their minds, that the precanliQiiB 
adopted with respect io Ae military hospital, occaaioned a panic 
terror throughout the city. It was in vain we endeavoured to 
inspire the inhabitants with confidence. But some days after, 
when they learned that there were only seven attendairta in the 
hospital attacked by the disease^ and that all the rest were free, 
they fell into the opposite eictieme, and, believing themselves m 
perfect safety, the gieat, Uie noUes> the merchanli^ and the 
common people, in short, all the inhabitants, with the exception 



" The plague is a disease which is only communicated by the imme* 
diate touchm^ of the persons, the clothes, or the furniture, of those 
aifected with the plague. It is not dififused in the air, although tb«Q 
different states of the atmosphere may more or less dispose our bodies to 
receive the infection. This opinion being established, my advice, as well 
as that of the other physicians, is, that in the present circumstances, the 
large hospital should be surrounded by soldiers, who should allow no 
person to enter or go out, and who shoukl intercept all communicatioii 
witk lbs rest of the city." 
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of (he gpvemar and a small mimbor of penons, wouki to logger 
liateti to the 1IM of any piecantioiM. Thissecnrity, rtipported duefiy 
by the opinion of the physician of die city, contimied till the nondi 
of March, and there was no longer any talk of a meeting of the 

' faculty. Every precaution was, in spite of whatever we could 
say, neglected in the city ; it was only at the military hospital, 
and at the express command of her imperial majesty, gloriously 
reigning, that they were observed; in consequence of which, the 
plague, after havisig attacked twenty-ibnr attendants, two of whom 
reoovered, was extnigiHshed in that establishment* Six- weeks 
after the death of thelast, all the efiects, clothes, beds, Sjfc^ which 
they had. used, were buniedt together with die wooden house 
which they had occupi^ft* The hespital waste-opened at Ae cad 
of February. 

The vulgar, which only judges of things by their results, calls 
every malady a plague which carries off many thousand people, 
and will never beliere that it cxistK imless a great number (4 
deaths hiqppeti to confirm it. Besides, a grSat number of persons 
have taken it into their heads, I knowliot upon what reason, that 
the plague is a scowge fim heaven, which suddeidy kllla legions 
of people. We find in almost all die histcmes of the plague that 
diis prejudice has alwajrs been the prindpat cause that has pre- 
vented the use of the means necessary to stop the disease in the 
beginning; at which period the malady may be compared to a 
spark easy to be extinguished, but if neglected, capable of 
. exciting a conflagration tliat nothing can arrest. 

As it generally happois, the opinion that flattered the public 
security prevailed pfetty generally, and. the only satisfaction we 
enjoyed arose from the consdendous approbadon of having acted 
the part of prudent physicians and good citiaens. Would to God ' 
that matters had rested there, and that the event had not con* 
firmed the truth of the opinions we had advanced ! We should 
not then have seen the frightful destruction of so many of our 
fellow-creatures, nor have been witnesses of the most horrible 
public calamity. 

On the 11th of March, 1771» a medical board was again 
assembled. There was in the centre of the city a largo house, . 



Digitized by Gopgle 



raged in Moscow lit 1771 • 139 

situated near the river, which was used in the manufactory of 
cloth for the army. Three thousand penonsy of both sexes, wen 
employed in ilf the third part of whom^ who were of the loweit 
dais, lived on the g^roimd floor; the others, after hsring worked 
• there duifng the day» refumed home in the evening to diflerent 
quarters of the town. M. Yagelsky, at that time second physi-, 
cian of the military hospital, whom the governor-general had 
sent in the morning to the manufactory, told us that he had found 
there some sick (eight in number, if I am not mistaken) ill of the 
s^me disease, which he bad seen three months before amdng the 
attendaqis- of the military hoapitaiy and covered with petechia, 
vibioea, carbuncles and bnboes. He related also that he had seen 
eight dead bodies having the saqe marks. When he inienogiKliad 
the woi|anen of the niandbctoiy« as to how and when the disease 
had first shewn itself, they confessed to him that at the beginning 
of January, a woman, who had a tumour on her cheek, had 
sought shelter with a relation who lived there, and that she had 
died in his apartment, and that since that time some one amongst 
them had been daily attacked by the disease. They acknowledged 
mmover th«t» since that pedod up to the day in question^ one 
hundred and seventeen perMws had died, including the seven dead 
bodies which were still unburied. This ivport of M . Vagdsky 
was corrqborated by two other physicians, who had also been sent 
to the manufactory for the purpose of examining the sick and the 
dead bodies. 

We now declared again, in a memorial addressed to ihe 
govftf-nor-general and to the senate, (who haii .assembled us,) that 
the malady was the plague, and we recommended that all the 
inhabitants of this house should be ordered to quit the town, 
taking care to separate the sick from the healthy; that the efleds 
of the dead, ts well as of those who were iU» should be burnt; and 
that the most rigid investigation should be set on foot to ascertain 
if no germ of the plague existed concealed in some other corner 
of the city. 

Terror ag^n took possession of the minds of every one ; the 
consequence of neglecting the precautions we had advised became 
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but too apparent Of the thirteen* medical men who met, two^ 
wbo, three months before, had agreed to give along with us the . 
name of plague to the diseiae of the attendants on the nulitaiy 
hospital, now said that this malady was not of .that nature^ bat a 
putrid fever; and they designated it as such in the report that 
they separately made to the senate. 

These tivo physicians, who, together with the greatest part of 
the surgeons, were now of an opinion contrary to ours, were led 
into this error, by seeing that the number of the dead in the city 
was not incresised, but rather less than on preceding years, and that 
there were few people side. Some days afterwards, having been 
sent for to the senate, with the o^er phyvcians and suri^eons, in 
Older that each of us might openly declare hb opinion, I took 
God to witness, that I was persuaded ^at the disease under con- 
nderation was really the plague ; ten of my colleagues were of 
the same opinion ; the two above-mentioned differed with us, 
but acknowledged, at the same time, that the precautions against 
the evil ought not to be neglected, which, though not the plague,, 
had still something contagious in its character. 

The llth of- Match was occupied in deliberations; the in- 
fected house was shut up, guards were , potted, so that no one 
should enter or quit it : many of the peisois ^ns confined 
escaped out of the windows, the remainder were transported, 
during the night, out of the city, the healthy to the convent of 
St. Simon, and the sick to that of St. Nicholas, the first at the 
distance of six versts, the other at that of eight.versts. These mo- 
nasteries are surrounded by high walls, and have only one accesi. 
As the plague had carried off some of the worlc-people belongiog 
to the manubctofy, who occupied their own houses, another con- 
vent was selected for them, equally situated out of die town. The 
surgeons, who had- the care of all diese establishments, were 
ordered to send daily reports to the medical officer, of the num- 
ber of sick and dcatlis. Physicians were appointed to see that 

* The physician of the town (an anti-<oDta^onist) was afflicted widfc 
• gangrenous ulcer on the leg towards the end of February, which pre* 
▼cuted hat attending the meeting j he died a short time afterwirdt.' 
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every thing concenung the tieatment of the patients, the care of 
those who were in quanutiiie* and the banal of the dead* was 
exactly observed. 

The pbysiciansy Erasmus and Tagelsky, deserved well of the 
Public, in the performance of diese several services. When any 
one of those who were in quarantine fell sick, he was kept apart 
in a room, until he exhibited symptoms of the plague, when he 
was removed in a carriage, by persons destined for that office, to 
' the plagu^hospitalf the convent of Su Nicholas. The public baths, 
which the people usually fireqoent at least once a week» weie shuL 
The {own v(aB divided into seven qnsrters, to each of which a 
physician, ' with two stiigeons was appointed* in order that all the 
sacky as well ai the deed bodies, should be examined ; officers 
of the police were attached to them. Interments in the city were 
prohibited, and convenient burial-places were assigned, on dif- 
ferent sides, at some distance from the town. It was decreed, 
that if any one of the common people should be aUacked by the 
plaguy, he should be earned to the hospital of St. Nicholas, and, 
after having burned his efiects, those posons who had occupied ■ 
the same room with the infected* should be confined in public 
places out of the town during forty days. If a like occurrence 
happened in the house of a tradesman, or of a noble, all the ser- 
vants who had lived in the same apartment with the sick person, 
should also be kept in similar quarantine; and the master, with 
all his family, should remain confined to his own house for eleven 
days. This resolution was confintied by the senate, and sanctioned 
as a law. General Peter Demltrewisch de Yeropkin, disting^ishcd 
as well by his manners and socisl virtues as by biith and valour; was 
nominated, by his Imperial Majesty, Director-General of Health. 

There were not many people who were even yet convinced 
that the plague had reached Moscow. M. Orreus, an army phy- 
sician^ (who had, of his own accord, taken upon himself the 
treatment of those afflicted with the plague at Yassy) passing 
through Moscow on his way to Petersburgh, was requested to 
vi»t the sick, and exanune the dead bodies I have mentioned 
dwve $ and having done so, he affirmed that the disease com* 
pletely resembled that, which, a shoittime before, had made such 
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havoe in Moldavia and WaUachia, and that it was really the 
plague. This opinion was also confirmed by Dr. Losrch, just 
retorned from Kiow, where he had ranained since the preceding 
year, during the period of the plague in that city. 

The season continued cold t» the middle of April, which was the 
cause thatthe miasma remained more fixed and inactive, and attacked 
those only who lived with the infected. In the plague-hospital, 
three or four only died daily; and of the workmen who had been 
placed in qwarantine> about the same number only fell sick. 
Acoordiiig to the reports of the physicians, of the surgeons who 
had the inspection of the dilferentquarteiB of the town, andofOie 
police oflioers; the city seemed healthy. Almost every body 
believed that the physicians who had called tfae'disease the plague, 
had propagated an idle story ; others entertained great doubts on 
the subject. Matters remained in this state until the middle of 
June, during which interval about two hundred had died in the 
hospital of St Nicholas. The number of sick and dead in that 
establishment continued to decrease daUy, so that during an 
entire week, thou^ the season was very hot» not a single person 
fell ill of the plague, and there remained in the hospital a few 
convalescents only: in the city itself, not a single vestige of the 
plague was to be found. As among the work-people of the 
manufactory, who regularly lived in the city, but who had been 
removed to a monastery to perform a quarantine, no one, for the 
space of two months, had been attacked with the plague, they 
were permitted to return to their own homes. We began now to 
hope, that the plague bad been entirely stifled by the precautions 
Hiat had been adopted. But we had scarcely begun to enjoy this 
cheerfbl prospect, when, towards the end of June, some persons 
were seized witli the same disease in the Hospital St. Simon, 
where the quarantine had been established. In a house in the 
suburb Pi^obraginsky, on the 2d of July, six persons died* in the 

* It was not possible to discover whence they had caue^htthe infection; 
perhaps, from tlie nejjligence of the sentinels, they had had some com 
municatiou with the people in <iuarautine ; or they might have dug up 
the property which the former had concealed under ground, previous to 
being shut up. 



Digitized by Google 



raged mMobcow m 177 1, 148 

course of the night, and a seventh, who had been an inmate ^ith 
them, made his escape : livid spots, buboes, and carbuncleSi were 
^raad on the dead bodies. The following days, many peisons 
wm found ill- airaoDg the peopk m various quartenof die town ; 
and the mortality increased to fiuch a point, that the number of 
deaths, which usually had been from ten to fifteen daily, and 
which, even in seasons of epidemical putrid fevers, as during the 
preceding years, did not exceed thirty, amounted, towards the 
end of July, to two hundred in twenty-four hours. On the 
bodies of the sick, as well as on the dead, were found large livid 
spots; some had carbuncles and buboes: othen died suddenly, or 
In the space of twenty-four houirs, before the buboes and car- 
buncles could come out, but the greater number died on the 
third or fourth day. • By the middle of August, the number of 
deaths amounted daily to four hundfed, and by the end of the 
same month to six hundred, (at this period more buboes and 
carbuncles were observable than during the month of July), 
At the commencement of September, seven hundred deaths 
occufied daily; and, in a few days, this number increased to 
eight hundred, aiid shortly afterwards reached a thousand. The * 
contagion spread still more during the time of the revolt, which 
began on the evening of the 15th September, when the inftniated 
populace opened the hospitals and places of quarantine, re* 
established the ecclesiastical ceremonies* relating to tlie sick, 
in use amongst them, and began again to bury the dead in the city.. 

The people resumed their old custom of kissing the dead body, 
and would not adopt any further precaution, saymg that they were 
useless, and that this public calamity was nothing but (I employ 
their own expressions,) a scourge from 6od« as a punishment for 
this neglect of their ancient religious worship. They added, that 
those who were to die were already predestined ; and that they 
could not therefore avoid their fate; that all precautions were 
a burthen to themselves, and odious to the Divinity, whose anger 
could alone be appeased .by abandoning all human means of re- 

* Besides the ordinary prayers, it is a custom in Russia, to carry, in 
great pomp, to the sick, images of saiats, which eveiy body, one after 
■ the other,, kisses. , 
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lief*. General Ycropkin, witli a handful of men collected at the 
moment, re-established, in a few days, the public tranquillity, and 
placed every thing on its former footing but the concourse of so 
many penons in health with those who were diseaied, incieased 
the eontagion to such a degree, that 1,200, or even moie, died 
daily. 

Moscow, one of the greatest^ cities of Europe, contains four 
enclosures/one within the other ; the smallest, which occupies the 

centre, called the Kremlin, and the second, that surrounds it, 
, called the Kitaya (or Chinese city,) are surrounded by brick walls, 
and enclose houses constructed of the same materials; the third, . 
Bielogorod (or White city,) is w ithout walls because they have 
been thrown down ; and the fouith, Zemlanoigoi!od (so named 
from Zeinla, earth, and gprod, dQf,) is fortified on the outside by 
•a ditch, guarded by an earthen parapet ; in these two last quartern 
the greater number of the houses are of wood. These houses are 
not contiguous, but a little distant from one another, and each of 
them is generally occupied by a single family ; so that they have, 
at the most, one or two stories, including the ground floor. The 
nobles have a numerous establishment of servants. The people 
dwell in great numbers, and very much crowded, in small houses of 
wood. 

In the winter, the nobles resort from all parts of the empire to 
the capita], bringmg with them a great nimiber of servants. Many 
of the lower orders of the people, who have been employed in the 
I labours of agriculture, retire during the winter into, the town, to 
gain a livelihood by ditferent trades. This concourse of people 

* The populace, in its frenzy, wished to take vengeance lor the evils it 
•nfimd, OB the persons of those irtio were Uboaiinf for its preser» 
vatien : ■after having sacrificed one vielhn to lis bUad fiiry, they tunied 
against IheplQfsieiaas and surgeons. Some psfsons, of the veiy drcgs of 
flMpeoplc,pUlaged my honse^ breaking eteiy tUqg lliqr Ibond thele } 
thqrsoegbt also the <rther physicians and surgeons, and panned those 
whom thqp conldmeet Pkoridence protected as sllfiNMn thel^ hands. For 
mj own part, 1 had taken op nqr residence Ibor days before (suspecting 
nothing of all this disturbance,) by order of the eoondi. In the Foundling 
Hospital, that I might bettsr take measures ior the preservation of ,tba( 
establishment. 
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fills the city to such a degree, froiu the month of December to 
Mfick, thttt the population during that 8ea$on amounts, according 
to some, to 25O,0(X> penoDs, and accpitf ing to othen to 30Q»000« 
In the month of Bfaich the inhaHtanfa begin by degrees to vetuni 
^ to the country, so that during the summer their number is dimx- 
nished by one-fourth. In 1771 > the fear of the plague had made 
so many more fly away, that I do not believe, that during the 
month of August, there were more than 150,000 in the city. An , 
idea may be formed of the violence of the malady, and of the 
activity of the poison, from the consideration that of these 150,000 
inhabitants, 1,800 were carried off daily. The deaths lemaihed 
fixed at that number for some days; afterwards they diminished 
to one' thousand^ The populace , having, during the revolt, re- 
established all the ecclesiastical ceremonies hi use among them at 
the burial of the dead, almost all the priests deacons, and other 
ministers of the altar perished at that time of the plague. This 
same mob being brought back to a sense of duty by severity, and 
become more tractable at the sight of the increasing public cala* 
roily, began to implore our aid; The monasteries, and other 
plague-lBOqdtalk, titere crowded, and the contagion had spread 
every where, so that no sick pbr^ was compelled Ho go tluther ; 
besides, the city itself was so full of pestiferous pfetsons, that it 
might well be called a great hospital. We werte obliged, there- 
fore, to rest satisfied with exhorting every one to take care of 
himself, conjuring all who were healthy to avoid, as far as possible, 
touching any sick person with uncovered hands ; to burn the 
clothes, and every thhag that had been used by those who had been 
attadEed by the plague, and to keep up a pure and firee circulation 
ot air in their apartments^ 

Couiit Oregoiy Orlow (now a prince of die Holy Roman Em- 
pire) arrived at this time a( Mo8<iow, fundshed'with '(fA\ -powers 
from the Empress. I received an order, in common with the other 
physicians, to give separately my opinions in writing ; each of us 
was particularly enjoined, to dwell chiefly on the means we thought 
necessary to be employed to destroy the contagion. Having es* 
tab U ih e d the public tranquillify, he selected fnm these different me- 
morials what he found the most advisabloy and made the best ar- 

Vol. VII. L 
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rangcments, as well for the treatment of the sick, as for the preser- 
vation of the healthy. He caused aUo new hospitals to be estar 
blishcd for the reception of the poor who might be attacked with 
the plague. For some i^oatht before, the plague had been ahoeady 
carried into many vflla^» both near and distant from the capita)* 
and penons who had escaped fiom Moscow, had introduced it into 
Kalomna, Yaroslaw, and Tola. Inspectors of health were sent, to* 
gcther with physicians and surgeons, to the assistance of these 
towns and villages. A tribunal of health was formed, composed of 
General Yeropkin, as president, of some counsellors, of three phy-. 
sicians, and of one surgeon. This council received daily the reports 
of the physicians, and of the police officers ; and everything which re- 
ganled the public health belonged to their depaitnwnt. Two phy- 
sicihns, M. Pogiuetiky, and Meltm, induced by the promiie of a 
fiewaid of 1,P00 roubks, took charge each of a plague hospital* 
and fixed their residences there. 

I observed the first frost on the 10th of October; from that day 
the disease became a little less violent, and the pestilential virus 
more fixed. The number of sick and of deaths insensibly diminished, 
and the course <3S the disease, which hitherto had been of one, two, 
or three days, eaclended itself to five days. Neither so many huge 
lenticular pelechisB and other spots, nor so many carbuncles were 
met with ; but i^andular tweUhigs wm found upon mart of the sick. 
*The great coU which reigned during the two last months jsf the 
year, weakened so much the violence of the pestilential miasma* 
that those who attended upon the ^ick, or buried the dead, were less • 
easily caught by the contagion, and felt the effects of it more slow- 
ly ; and many of the sick were only slightly affected, and walked 
about, notwithstanding they had glandular affections. 

The end of the year 1771 terminated, thanks to Heaven, this cruel 
scourge^ as wdl in Moscow as in all the rest of the RuisiaiB enn 
pire. Besides the three towns named above^ there weremore than 
400 villages infected. The season was -very cold during the whole 
winter. In order to destroy all the germs of the pestilential leaven, 

* The thei mometer of Reaumur, indicaltd iu the moraiiigs a decree o€ 
' void corres|>ondii!g to from \^ to 
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the doors and windows of the room*;, where the sick had been, were 
bvoken ; these places weie ftunipted with an antipestUeotial powdcri 
and the M houses of wood, mete entiKly demoUihed. Traces of 
the phigue were met with in all parts of the city. 

In the month of Febraaiy» 17789 move than 400 dead bodies weie 
discovered, which had been interred during the preceding year, in 
the houses. There is a virtue in cold*, so efficacious in destroying 
contagion, that none of those who dug up these bodies, and carried 
^ them to the public cemeteries, fell sick. The total number of 
those who died of the plague* amounted, according to the reporu 
made Id the senate* and to the oooDcil of healthf to more tkan 7<^iOOO 
persons ; of these move Ihtm 2S,000 died during the month of Sep» 
temberonly. Ifweadd to these* these who had been buried in 
secret by iodividualsf, the whole will amount readily to 80,000, to 
which it will be necessary to annex the number of those in 400 
villages, and in the three towns of Tula, Yaroslaw, and Kalomna: 
from which it follows, that this plague had carried off more than 
100,000 penona. 

PenonSt Oondemned-todesdi, ortoUiepuMieworkif were em* 
ployed at fim in vsmovii^ and bniying die deed ; whcii diese weve 
notsttfiifiieDt, poor peaons wese engeged fnr a Mmn.«f mensf frr. 
this service ; a doak, (^ofves, and a mask made of oil-skin, were 
gpven to each, and they were especially enjoined not to touch a 
dead body with uncovered hands. They refused to obey us, it 
appearing impossible to them that one could iiUl ill by the simple 

■ ■ » ■ ■ i " . ■ IHi " t ""'-*' 

♦Dr. Popaivtiky, who took chaifs in the month efOelober, of the sick 
at the hospital Laferte, told me some time after, that some of the persons 
emplf^fed in carrying the dead, clothed themidvcs in sheep skint, which 
had been used by the sick, after they had been exposed, during the month 
of December, to the intense cold, for the space of fortgr-eight hours, and 
that none of them caught the pla^e in consequence. 

'f The number of these was not few, for at the height of the plague, men, 
horses and cars, employed in carrying away the dead bodies, were not 
enough by a great deal. There were then some who remained two orthree 
days without burial ; relations, friends, or poor people engaged for a sum 
of money, caiticd iSum awiqr ; all of these could not comequentiy be M>- 
tiMd, Hb moM tea ainwto of ottiefs, who weie iMonrod socfefly, and of 
wbom no SMUtion was mdofai the reports font to tbasipiate. 
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touching of the dead bodies^ or of their gurments, and they aitii- 
bntod Uie effecti of the eoolagkm ntber to «n inevkAble fiktilikjr. 
We km naoy lk>iiaeiids of these people, who rudj reonnied 
well beyond a we«k ; I leuiicd finm the inspedon of health 
that the greater numher Ml rick on the iottith or fifth day. 

The plague, as it generally happens, oppressed only the lower 
orders ; among the nobles and merchants in easy circumstances 
if a few were excepted, who were the victims of their temerity and 
of their negligence, scarcely any one was attacked. The disease 
was communicated only by touching the sick, or tUngi infected 
by them; the atmoepheie did not: spread dw' contagkm in any 
manner, but lemained during the' whole time perfectly healthy. 
When we visited the rick, we approached them so near that often 
there was only the interval of a foot between us ; and without 
using any other precaution than tliat of neither touching their 
bodies, their clothes, nor their beds, we remained free from the 
plague. When looking at the tongues of the rick, I was in the 
habit of holding before my mouth and nose a handkerchief wet 
witii vinegar. Among so many dealhs, I only know of three 
noblemen who wen artacked by thfrdiieaie, very fewitspectable 
ttadeamen, and only 300 itnngerB of Ae lowest condition; all the 
rest were Russians of the inferior class. The first bouglit only, 
during this period of calamity, what was absolutely necessary for 
their subsistence ; but the others purchased every thing which was 
saved from the flames, and which was sold at a low price, refusing 
also to bom the eU bc ti which M l» them by inheritance, and 
canying off efamdestindy many thmgs. Notwithstaodi^g what- 
ever we could 'say or do, nothmg availed. 

In the city there died of the plague two surgeons, and a number 
of assistant-surgeons in the hospitals. Dr. Pogaretzky and M. 
Samoilowitz, first surgeon of the hospital St. Nicolas, had both 
of them many times the plague, of which they were cured by cri- 
tical sweats, which they had at the beginning of the disease. The 
Imperial Foundling Hospital, which contained nearly a thousand 
chikben, and four hundred adults, consistmg of nurses* master, 
and journeymen, woricmea, was presorved by the precautiona 
which I shall describe afterwards* There were oidy ibnc work* 
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men, and at nutay soldiers, who, having got over the inclosure 
during the iy|M» ^rare ettacked at diiieient ^aim» but by keefing 
then aepente from the iMt of the home, .die dieeeie dU not 
epraad fiudier* Thus this whole house renudned heillhy , thoiq^ 

all thosearound it were ravaged by the plague. It follows, thessfore, 
that the atmosphere, as well during the greatest heats of summer, 
as during the cold season*, communicated the contagion in no 
manner whatever; it was propagated only by the contact of the 
sick, and of substaaoes infected by them. 

The .plague attacked the young and the rob«ist much move 
easily than the old and the Mde ; pregnant women and nunes 
were not exempt from It It appeared to me that children below 
four yeaxB caught it with more difficulty, but that, when once 
infected, they had the worst symptoms. 

Though, amongst some, there was no marked fever observable, 
almost all those, however, who were sick of the plague, litid 
more or less fever. 

^Iieie were some, though few, to speak the truth, who, from 
the very begjumhig, passed from delirium into a phrenay,- accom« 
panied by n violent f^wr, but <he greater part were weak, and 
complained only of anxiety and bead-aches. 

This history of the plague will appear, perhaps, too long to 
many persons, but, I am persuaded, that it will be infinitely 
mdie easy to discover the nature of the disease, to ascertain the 
manner m which it spreads, and to point out the proper methods 
of cure and preservation, from the sample recital of its of^m 
and of itsprogreasy and from the description of its symptoms and 
* other circumstances, than from all the reaeoningi and disserta- 
tions which are to be found in the voluminous works written on 
this subject. 

The physician uf the military hospital endeavoured to ascertain, 
how and in what manner the plague was brought there, and 

e.ltif astouisbing: tliat it is towards the sumiuer solstice, according (o 
Ru8«cl (vide Natural HistDry ot Alc{)i)o,) and I'rosjur Alpiuus (tic .^fc- 
diciua /E'^vptionim,' that llie pl.i;rvic usually ceases in Asia aiul Afi l( a, 
wbilc in lliiruj'c it is ul lhat Uiue liiat it ciiicliy rages, bciiig destroyed by 
Uie cold ufw inter. • ' 
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fouadf at list,- that two scMien had died there in die mootli cif 
Korember^ IfTOf a little after their arrival ftdm Choc^, where 
the plagtile existed' at that period ; and that a oolond, whom diejr 
had followed, had died on the road. The anatomical dinecfior 

opened, perhaps, the bodies of these two people, and if it was the 
plague which carried them off, it was from them that he caught it. 

It is probable that the attendants on the sick were infected by 
frequently touching these two soldiers during their lives, or 
rather by touching their clothes or dead bodies : they afterwards 
spread the contagion among their ftnulies^ 



The following is an account of the means employed by Dr. 
Mertens, to prevent the introduction of the plague into the Impe- 
rial Foundling Hospital, of which he had the medical superin- 
tendence. 

This hotel, says he,' is situated in the middle, of the city» at the 
confluence of the -Yausa and the Moscua. It occupies a space» ' 
the circumference of which, (guarded at that time only by an iiw 
closure six feet in heij^), may be estimated at one-third of a 6ei^ 
man mile, (about a mfle and a half.) The' edifice is capable of 
containing easily 5,000 children. The part of the building which 
was already completed, in 1769» was inhabited by 1,000 children 
and 300 adults ; the rest of the establishment, consisting of mas- 
tei-s, valets, workmen, and soldiets, to the number of about 100, 
lived in wooden houses, contiguous to the stone edifice, and 
comprehended also within the indoaure, which had three gates. 
In. the month <tf July, as soon as I perceived that the plagpa 
was spreading in the dtj, I requested the council of the ho^ 
pitel to order the gates to be shut, with die exception of that 
where the porter was placed, and that no one should be allowed 
to enter or go out, without the permission of the chief in- 
spector. I recommended also that a great stock of flour, cloth, 
linen» shoes, and many other necessaries, should be kid 
in from places which were still healthy. During the moolih 
of August, when the plague raged with great fury, no one was 
permitted to enter except mysdfl Theie wen pengns m the pay 
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of the home, living widioot its indosure, who hioog^t every thing 
netessary for sobsiitence, and carried lettersl I gave an order, 

in writins:, to the porter, in which was expressed every thing diat 
he might allow to enter, and with what precautions- The 
butcher threw the meat i.ito g eat buckets full of vinegar, out of 
which the assistant housekeeper took them. I did not allow any 
fkus, wool, feathers, cotton, hemp, paper, linen^ or silks, to 
enter: sogaMoaves weie taken in, when the paper and string 
round them had been removed. 

All letters were pierced with a needle, and, after being soalced 
in vinegar, dried by the smoke of juniper^wood. All tiKMte who 
lived within were permitted to speak with their relations and 
friends, who stood at a certain distance on the outside of the gate. 
We were obliged to buy, in the month of October, 200 pairs of 
boots and shoes; I ordered them to be kept some houn in vinq^, 
and afterwards dried. 

. I visits all the sick in the house twice a day ; two surgeons 
examined the others morning and evening, and informed me when 
'they found any of them unwell. When any thing appeared to 

me suspicious about a patient, I kept him apart from the others 
until I was sure that it was not the plague. In this way I happened to 
discover the existence of the plague seven times among the sol- 
diers*, and the workmen of the foundling hospital; but as I 
lepanted them at the first appearance of the disease^ none of them 
infected die others, except the master chimney*sweeper, who gave 
it to his apprentice. From the month of July we ceased to admit 
■By more children, or women to lie-in, having proposed to the 
council to hire in the mean time a house fur that purpose in tlie 
suburbs ; a proposal, however, which was not adopted before the 
month of October, at which time there still died in the city more 
than a thousand persons daily. In this house of quarantine, the 
children who wen brought were stripped quite naked, their 
clolhei wereliumt, and, after having well washed their bodiei 
with irinegar and water, other dresses were given them. 



* The guard consisted of twenty-two men and an inferior officer ; and 
from the mouth of July 1 bad obtained an order tbat it should not be 
^f^i*yd« 
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I kept the childien for the space of fifteen days in three rooms 
aepnnted from the others s and at the expiration of this time, if 
no symptom of pli^gue maniffailed itself amoqg them» they were 
placed, each as soon as he had finished this first period of pio- 
balion, in the chief bnilding of this quarantine establishment, where 
they remained fifteen days more before they were conveyed to the 
great hotel*. I visited these children and the women who were 
lying-in every day. One child was brought witli a pestilential 
bubo, and two others during the time of probation had the plague, 
accompanied with glandular affections; they were removed to 
sepanle rooms with their attendants, and thus the plague did not 
spread any lartber. 

I had thus the happiness to snatch from death about one hun- 
dred and fifty children, brought to the quarantine since the month 
of October. In the spring of the year 1 772 every thing was put 
on its former footing. 

Besides the above historical account of the plague at Moscow, 
there are three other chapters contained in the memoir of Dr. 
Martens, which relate to the symptoms of the disease, its mode 
of treatment, and the precautions necessary to be employed to 
prevent its propagation. 

As to the contagjlous nature of the disease, and the usual means 
by which it spreads, committiiig dreadfiil ravages among the 



♦ In the Lazaretto at Marseilles the fullowing is the system adopted, 
resembling in many respects, particularly as to time, the plan followed 
by Dr. Merteus. On the arrival of a person from the Levant, who has 
to perform a quarautiqe of thirty days, a guard is appointed him, whose 
bosiness kit to sleep in tbe same apartment, and never to lose sight fur a 
momoit of bis obaKse* On tbe day of his entry, as soon as he bas taken 
possesion of his room, bis trunks are nnpaeked, and bis clotbes and 
bimsdf submitted to a most disagreeable, half suffocating, fumigadon of 
muriatic add gas (procured by pouring oil of vitriol on common sea-salt.) 
For the next fifteen days be is k^t «n nrein, as it is called ; that is, a 
cfese prisoner In bis apartment. Tbe fumigatioa is again repeated $ and 
be is now for the nest fifteen days permitted tocajey tbe luxury of walking' 
about tbe inclosures of the Lasaretto, always however attended by his 
guard, to see that he toiii hes no one- On the 29tb evenings he is agaiu 
fmnig^ated, and early on the following moxuing his quarantine is linishedv— 
(Bjf the Editor J 
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lower orders of the people, while the rich and the prudent are in 
% measure exempt from its atucks, thi^ opinion of the 
Mitbory as expressed in his own woifisy in the ongpnal Memou^ 
is aa follows: 

** Dans 1» paste ceux iiui s 'a batiBpnia^ de pomnninicatiim 
quekonque avec les maladesy tan( iii^m&liate, que par divenes 
substances qui contiennent le venin, en restent exempts, quoi- 
qu'ils vivent dans un pays ou dans unc villc ou elle fait des 
ravages; tandis que les pauvres, obliges de gagner leut vie par 
W ti|ivail» et moins inqu^'d^ \&ai conservation n'evitant pas le 
commerce 4eB malades* se eowmst 4o vMemens qu'ils acheteal 
i^yU prixy ou qu'ils h^iitent^ etainsicontinuellement expose k Ja 
contagpon, sont priucipalement attaqu^ de ce maL Si la cause 
de la peste ^toit dans Tatmosphdre, ou qu'elle y port^e et 
la dans son etat d'activite, il s'ensuivroit, au contraire de ce qui 
• arrive, que tons les habitans du mtime pays, au moins du mSme 
lieu» de qudque condition qu'ils soient, en devroient ^tre attaqu^ 
indiffl^remmenty cpmme on Tobserve dans plusieurs maladies 
^pideffliques., La seule chose qu'on puiss^ quant k la peste^ 
attribuer k ratmosph^ est que ses difl&rentes tempimtures 
peuvent plus ou moiqs disposer nos corps k lecevoir la contagion, 
quVlles peurat angmenter |a violeiiite du mmoitf P&noosser ou 
k detruire."— p. 58, 59- 

In confirmation of this opinion, he quotes the fact, that in the 
years 171^ and 17} 9* vthsn the plague committed such havoc at 
Aleppo, as to carry off in six months no fewer than eighty thou* 
§m)A pmtm gntf i s h ii Mnili es who formed the factory of that 
ci^, mi mho had ^kv^ thenis^lTii^jip in iheir houses, remamed 
ihaalthy': be cmipludesy tb|it n free an4 .nnoonfined atmosphere 
does net corny the fcontagion, though the air, pent up in a 
close room, and loaded with the exhalations of many persons 
labouring under the pestilential disease, may infect the healthy. 
There is nothing remarkable in the remedies (le mentions as 
•hawing been employed > M^ey were all very inefficacious, and be 
ofcaerfM^ that Ibt mfliditf with which the disease hastened to a 
4ital teimiBstloOy frequently i^yenfed .the use of any medidnea. 

In the Chapter which ts^ of the prBf:autions to be employed 
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agjuost the plague, he laments the fate of medical men; wbo» m 
ghring their opinion on the natuieof the cUieaie» have to contend 
agpinit the piejudicet of their iellow-dtiiens; and» putictilariy, 
to encounter the abnie of merchants, and other persons greedy of 
profit, who ttsoally deny that the disease is the plague, until it has 
caused the death of many thousand persons. In the beginning of 
the malady, if its nature is only as yet suspected, and scruples 
remain in the miuds of the magistrates, be coolly advises them to 
put the matter beyond doubt, by shutting up some wretches who 
are under sentence of death with the sicfc> and makiiig them wear 
their clothes, in oider Id see if it be actnally oontagioiis. 



Art. XVIII. Report on the State of the Manuscripts of 
Papyrus f found at Herculaneum, Bjf Sir Humphry 
J>«9y, Bart. 

Ha VIVO witnessed Dr. Sichier's attempts to unroll some of the 
Herculaneum MSS., it occurred to me that a chemical examina* 
tlon of tfae nature of the MSS., and of the changes that they had 
uiidergone, might oflhr some data as to the best methods to be at- 
tempted for separating the leaves from each other, and rendering 
the charac tcrs legible. On mentioning this to Sir Thomas Tyr- 
whitt, he obligingly put into my hands fragments of MSS, which 
had been operated on by Mr. Hayter and Dr. Sichler, and 1 re- 
ceived from Dr. Yonng some small pieces of a MSS. which he 
himself had formerly attempted to unroll. 

My experiments soon convinced me that the natoie of these 
MSS. had been geneially misimdenlood ; that Ihey bad not, as is 
usually supposed, been carboniaed by the operation of fire, and 
that they were in a state analogous to peat, or Bovey coal, the 
leaves being generally cemented into one mass by a peculiar sub- 
stance which had formed during the fermentation and che mical 
duugs of the vegetable matter composing them, in a long course 
of ages. The nature of this substance being knowUt the destruc- 
tion of it became a sulgect of obvious chemiad mveetigstion; and 
I was fortunate enough to find meens of accomplishing this withr- 
out injuring the charactem w destroying the textm of thie MSS. 
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After the chemical opentioii, the leaves of most of the bttpmita 
perfectly separated ftom each other, and the Greek characters 

were in a high degree distinct ; but two fragments were found in 
peculiar states ; the leaves of one easily separated, but the cha- 
racters were found wholly defaced on the exterior folds, and par- 
tially ddaced on the interior. In the other, the characters were 
legible on such leaves at separated, hot an earthy matter, or a 
species of tiifi^ ptevented the separation In some of the parts ; 
and both these ciromistanoes were clearly ^ results of ag^des 
to which the MSS. had been exposed, during or after the volcanic 
eruption by which they had been covered. 

It appeared probable from these facts, that different MSS. might 
be in other states, and that one process might not apply to all of 
them ; but even a partial success was a step gained ; and my 
suits made me anadous to examine in detail the numerous spe* 
cimens preserved in the museum at Naples. Having had thn 
honour of shewing some of my results to the Prince Regent, Hit 
Royal Highness was graciously pleased to express hit desire that 
I should proceed in my undertaking; and 1 found, on my arrival 
at Naples, that a letter from His Royal Highness to the King, * 
and a commuiucation made from the Right Hon. the Secretary of 
State for Foreiga AiEurs to the Neapolitan government had pre- 
pared the way tat my inqunies, and procured for me the neces- 
sary retuk of such patronage, every possible frdlity in the porsnlt 
of my oljeclt. 

In this report I shall first confer the cncumstances under 
which the MSS. have been buried, and the agencies to which 
they have been exposed ; from which it will be easy to account 
for the state in which they are found. This state I shall ne.xt 
describe, and consider the means which have hitherto been em- 
ployed for unrolling them, and the assistance which chemical 
p ioc e s s e s seem lo afibrd to the undertaking ; and I shall, lastly, 
oihr tome suggestions at to the tature of the wivks which may 
be expected to be found amongst these imperfoct and mutilated 
remains of ancient literature. 

An examination of the excavations that still remain open at 
Hereulaneum immediately confirmed the opinion which I entei^ 
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Uihed, that the MSS. had not been acted on by fire. These ex- 
cavations are in a loose tufa, composed of volcanic ashes, sandy 
and firagmenti of lava, imperfectly cemented femigpnous 
and calcaieous matter* The tbeatie, mid tiie buiMiiigs in the 
neighbouihood, are encased in this tn&, and* ton the numner in 
which it is deposited in die gialleries of the houses, there can be 
little doubt that it was the result of torrents laden with sand and 
volcanic matter, and descending at the same time with showers of 
ashes and stone still more copious than those that covered Pompeii. 
The excavation in the house in which the MSS. were found, as I 
was inibnoed by Monsig* Rosini* has been filled up; but a 
ttuilding, which is said by the guides to be this house, and which^ 
as is evident from the eii|;raved plan, pinst ha?e been close to it, 
and part of the same chain <^bnildings, offend me the most decided 
proofs that the parts nearest the surface, and, d fortiori, those more 
remote, had never been exposed to any considerable degree of heat. 
I found a small fragment of the ceiling of one of the rooms, contain- 
ing lines of gold leaf and vermilion in an unaltered state; which 
could not have happened if they had been acted upon by any tem* 
, perature sufficient to convert vegetable matter into charcoal. 

The state of the MSS. exactly coincides with this view; they 
were probably on Selves of wood, which were broken ^own 
when the roofs of the houses yielded to the weight of the superin- 
cumbent mass ; hence many of them were crushed and folded in a 
moist state, and the leaves of some pressed together in a perpeodi- 
cular direction, and all of them mixed in two oonfiised heaps; in 
these heaps the exterior MSS* and the exterior parts of the MSS. 
must have been iwled on bj water; and as the anticnt ink was 
composed of finely-divided charcoal suspended in a solution of 
glue or gum, wherever the water percolated continuously, the 
characters were more or less erased. 

Moisture, by its action upon vegetable matter, produces decom- 
position, which may be secu iu peat bo^ in ail it$ different stages ; 
when air and water act conjointly on leaves or small vegetable 
fibres, they soon become brown, then black, and by long continued 
operation of air, even at common temperatures, the charcoal itself 
is destroyed, and nothing- remains but the earths which entered 
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ijito tlw comtittttaoa of the vegetable substance. When vegetable 
mallerjs mat eaqpoiedtomoifltare or air, kateay is taech slower; 
but in the comae of its denente gnidiudly re^ct 'on eadi 
olher» the volfltile plia^le^ aepaiatie^ and- the cftrbonaceotos 
mafttef icniauis* 

Of the MSS. the greater number, those which probably were 
least exposed to moisture or air, (for till the tufa consolidated 
air must have penetrated through it,) are brown, and still contain 
some of their volatile substance, ^ eittnetiye matter, which occa- 
skns the ooherence of - the leaves ; others are afanloAt entirely lionT* 
vwted nto charooal, and hi these vrhen their-lbita is Bdtipbei to 
tho p«rpoie,the layer? may be readily sepanttid frbra eadk otfher 
by meefaanical means. Of* a few, particularly the sttperfidal 
parts, and which probably were most exposed to air and water, 
little remains except the earthy basis, the charcoal of the charac- 
ters, and some of that of the vegetable matter, being destroyed, and 
they are in a condition apptoadung to that of the MSS. found at 
Poi|ipeii, where the air, constantly j^enetratfaig through the loose 
aahfli, thcve beuig no barrier agtunst it as in the consolidated ta& 
of Hercu]aaeiim> has entirdy destroyed all the carbonaceoin parts 
of the Papytus, and left nothing but earthy mattef. Four or five 
specimens that I examined were heavy and dense, like the frag- 
ment to which I referred in the introduction to this report, a con- 
siderable quantity of foreign earthy matter being found between 
the leaves and amongst the pores of the carbonaceous substance 
of the MSS., evidently deposited during the operation of th^ 
caase which consolidated the tufii. 

The number of MSft., and oC fingmeuts origmally brought to 
dm museum, as I was- inibrmed by M* JhkU Seotti, amounted to 
1,^9^; of these 88 have been unrolled, and found in a legible 
state; 319 more have been operated upon, and, more or less, 
unrolled, and found not to be legible; 24 have been presented to 
foreigiB potentates. 

Amoi^t die 1,S65 that lemahi, and* which I have exammed" 
wA attsMion, by ihr the greatest numbed consistB of small fra|{*' 
monts, or of mutilated or crushed MSSv, in which the folds 
are so irregular as to offer. Utile hopes of separating theHf so as to 
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form connected leaves; from 80 to 120 are in a state \*hich 
present a great probability of succeas, and of these the greater 
nmiiber are of the kind in which some volatile vegetable matter 
iemains, and to which the chemical pfoceas, iderred lo in the 
heglnning of this report, may be applied with the greateit hopee 
of uielal nsuUs* 

One method only has been adopted in the museum at Naples 
for unrolling the MSS., that invented in the middle of the last 
century; it is extremely simple, and consists in attaching small 
pieces of gold-beater's skin to the exterior of the MSS., by 
means of a solution of isinglass, suffering the solution to dry, and 
then mislng^ by meaoi of thread moved by wooden screws* the 
gold-beito*8 skin, and the layer adhering to it from .the body of 
the MS. ; thia method of unn^ling has the advantafs of being 
extremely safe,— 4Mit it is, likewise, very slow, three or fimr days 
being required to develop a single column of a MS. It 
applies, likewise, only to such MSS, as have no adhesive matter 
between the leaves ; and it has almost entirely failed in its appli- 
cation to the class of MSS. which are found to have Roman 
charactcfs, and where the tcxtmu of the leaf is much thicker* 
It xequiies, likewise, a certain regularity of turbco in the MSS. 

The pcnons dunged widi the bosiness of unroUmg the MSS. in 
the museum, informed me that many chemical esperiments had 
been performed upon the MSS. at different times, which assisted 
the separation of the leaves, but always destroyed the characters. 
To prove that this was not the case with my method, I made two 
experiments before them, one on a brown fragment of a Greek 
MS.t and the other on a similar fragment of a Latin MS., in which 
the leaves were closely adherent; m both instances the separation 
of the layers was complete, and the chancten appeared to the 
persons who esuunined diem more perfect than before. 

I did not think it proper to communicate the details of my 
method to the operators in the museum ; for though it possesses 
great simplicity, yet it must be performed with care, and is a 
gradual process, and might be injurious in unskilful hands, and 
ought to be executed by an accurate manipulator, and one 
acquainted with the science of chemistry. My only motive for 
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deferring Ike' publication of it has been ibe Hope of tendering it, 
aobaeiTient in a secare way, and upon an esctensiTe scale, to an 
undertaking which, witKout some such method, seemed a bequest 

to posterity or to future ages. 

I brought with me to Rome some fragments of Greek MSS., 
and one of a Latin MS. ; and experiments that I have made upon 
them indulge me to hope that a modification of the process just 
« referred to will considerably a^isist the sepjeuration of the leaves, 
even wken they m aot.adt^ermt; and that another. modificatioa 
of it will apply to those spedmens containing earthy matter, when - 
the letters are not destfoyed, 

•Every thing I have seen or done confirms my opiition, that the 
resources of chemistry are applicable, in a variety instances, 
to this labour ; but it must be always recollected, that after the 
separation of the leaves, there must be great care, great nicety 
of medianical operation, and great expenditure of time, in pre- 
servii^ them* in attaching them to a proper basis, in readmg 
and copying dwm ; linr,.in their most peifeiet state, they become 
mere broken layeift of caibonaeeoijs matfiBr» upon which the char- 
coal of the chamctew 4s distinguished only by its difeience in 
Itutre or In shade of coloar. 

Hitherto there have been no systematic attempts to examine in 
tletail all the MSS. which contain characters, so as to know what 
is really worth the labour of unrolling and preserving ; but this 
clearly, is the plan which it would be most profitable and useful 
to pursue. The name of the author hM geneially been found in 
. the hst leaf unioUed ; but two or three of the first edumtfs wonU 
enable a scholar to Judge of the nature of the work, and by un* 
foiling a single fold, it might be ascertained whether it was prose 
or verse, or historical, or physical, or ethical. By employing, 
according to this view, an enlightened Greek scholar to direct 
the undertaking, one person to superintend the chemical part of 
the operation, and from fifteen to twenty persons for the purpose 
of performing the mechanical labour of unrolling and copying^ 
there is every meson to believe, that in less than twelve months 
and at an expense not .esosedmgdtSOOit, or 9,0001^ every thing 
wutth pmsenfing in the ooUection would be known, mid Ae 
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extent of die expeefintioiis'tbtt ought <o lyeformed, fnllj aacet* 
tallied. 

It cannot 6e doubted^ tbat tbe 407 papyri, vrhieh bm been 
more or less unrolled, were selected as the best fitted for at- 
tempts, and were, probably, the most perfect; so that, amongst 
the 100, or 120, which remain in a fit state for trials, even al- 
lowing a superiority of method, it is not reasonable to expect that 
a much larger proportion will be legible. Of the SS MSS. con- 
tailiiBg charaeten, with the excepthm of- a lew ftagments, in which 
some lines of Latm poetiy havo'been found,- the great body con- 
sists of works of Greek philosopheis, or sophists; nine are of 
Epicurus, thirty4wo> bear the name of Pfailodisnius, three of De- 
metfhu, and one of each of these authors, Colotes, Polystratus, 
Carniadcs, and Chrysippus ; and the subjects of these works,- 
and the works of which the names of the authors are unknown, 
are either natural or moral philosophy, medicine, diticisni, and 
general observations on the aits, life,- and manners. 

It is posriUe that some of the celebrated long^loat works of 
antiquity may still • be buried in this coHedion; bu^theprobap 
bility is, that it- consists entirely of the works of the Gred^ so- 
phists and of Roman poets, who were their admirers. When it is 
recollected, however, that Lucretius was an Epicurean, a hope 
must arise with regard to the Latin works ; but, unfortunately, the 
wretched and mutUated- appearance which they exhibit (they 
are in n mucb woree condition tlian the Greek works) renders 
this- hope extremely feeble: fer- iio> powew of chemistfy can 
supply loit ehanKlers,*or resteve what^ is mechanically de- 
stroyed. 

At all events, an acquaintattcfe wi& the contents that remain of 
the whole collection, must afford much curious and useful infor- 
mation, respecting the state of society, literature, science, and the 
arts, amongst the ancients, and particularly in the Greek colonies 
of Magna Grecia and Sicily; which, at one period, were the 
iM« in^dviliaalion and g^ry of theiviUmlmma mother country ; 
and whan so small an expenditure wiU probably be- required, the 
undettaktag, avrely, i»Dol'Unwoith^4lia>attettti«i of « great andf 
eidlg^Miued govecnmentt^ Much of-* what- has been alftady dene^ 
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bas arisen from the aaiiaifieent pattooagifl of His Royal Highnew • 
the Prince R^^t, and under hit aaspkes ; .and in the pieient 
pfopfieroiis times and happy reUtiona of the British and Neapoli- 
tan GpvanunentSy ^e enterprise might be resumed with ewy 
prospect of success. These MSS. have not, like woiiES of art, 
any external value ; as long as they remain untouched in the mu- 
seum, they are mere masses of decayed vegetable matter, and 
the only glory and use in possessing them, depend on their con* 
tents being made haown to the Uteraiy world *« 
Rome, teb, 1% 1819* 



Art. XXI. A few Facts relative to Dr. Wilson Philip's 
Atiack on the President and Council of the Ho^al Society* 

Dk. Wilson Philip, in the 279th and following pages of tlie 
second edition of his Experimental Inquiry into the Laws of the 
Vital Functions, has madean attack upon the President and Coun- 
cil of the Royal Society, for having had a paper pinned into the 
copy of his experiments and observationsy which is pceserved in 
their archives ; and desires to know how it came tiiere* The 
Ed^r of this Journal hopes the explanation that follows will prove 
satisfactory, and exculpate the Council from any intention of hos- 
tility towards Dr. Wilson Philip. 

When the paper was read before the Society, there were many 
Aemben who thought it was right that one of the cxporiments 
ahottld be repeated. Three members of the Society undertook this 
task, one eondncting the galvanic part; another, the anatomical 
part ; and ^e third, who was not made acquainted which was the 
galvanized rabbit, was called in after the experiment was over, to 

* It is probable that many of the woiks in the collection at Hercu- 
Umeum, the names of the aathors of which are not mentioned by Greelr: 
or Boman writers, were composed by natives of M^a Greda. Ins col- 
lection made In Bfogna Greda, such works would not be neglected ; and in 
cities like TaventDm, Oratona, Poi|4ooia, Fompcil, the state of 
eivMiaatkai impKas a stMbs af aetiTii^, both, in Ulsratua and in scieace : 
the seiiqols of VfSbaffon ajsd Ardytas, elone, must have fomiSbad an? 
merouewoi^ 

Vol. Vll, M 
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decide upon the stomach in which the food was most aeted upon : 
that the experlmeut mi^t he repeated with the greater accuiac]^, 
the paper was pat into these gentlemen's hands, who implicitly 
followed the difectiaiis contained in it. These gentlemen were 

quite competent to the task, and each confined himself to his 
own department; the third, who was employed to examine the 
contents of the two stomachs, after an accurate inspection, was 
unable to detect the slightest difiference between them. This re- 
sult was stated to the President^ to whom it was also explained, 
that the rabhit» which i^a species of ruminant, does not digest its 
food, tiU it has gone through a premus process of maceration, and is 
tiierefore ni>t so well fitted for such experiments, as animals lhat 
live on animal food. The manuscript dissertation of Dr. Philip 
was then returned to the clerk of the Society, and a minute, made 
during the time of the experiments, was accidentally left in it. 

Dr. W. Philip's account of his experiment, and tliat of the ex- 
periment made by the members of the Royal Society, are subjoined^ 
for the information of the Public. 

ExpaimeiU madeby Dr. P^p.^The hair was shaved off the skin 
over the stomach of a young rabbit, and a shilling bound upon it. 
The eighth pair of nerves were then divided, and about a quarter of 
an inch of the lower part of each coated with tin foil. The tin foil 
. and the shilling were connected with the opposite ends of a gal- 
vanic trough, containing forty-seven four-inch plates of zinc and 
copper, the intervals being filled with muriatic acid and vrater, 
. in the proportion of one of add to seven of water. The galvanic 
influence produced strong contraction of the muscles, particulariy 
^ the fore limbs, and frequently the pain it occasioned was such 
that the animal cried out violently, and made it necessary for a 
little to discontinue the process. 

For five hours the animal continued quite free from Uie 
symptoms which follow the division of the eighth pair of nerves in 
rabbits. It had neither vomited npr been distressed with dyspnoea. 
It had not eaten any thing after the nerves were divided. At this 
time the power of iSb» trough became much weaker, so Aat it 
produced no visible effect on the muscles. The respiration now 
began to be disordered. In a quarter of an hour it became so 
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difficult, that the animal appeared to be dying. It was gasping. 
Acid was put into the trough till the galvanic power became as 
great as at first. Soon after this, the animal ceased to gasp, and 
breathed with much greater freedom. The galvanic process was 
aevenl times discontuiiied and renewed, so that we repeatedly 
saw the gasping and extreme dyspnoea return on discontinniog,* 
and disaiqpear on renewing it The animal seemed now miicb 
exhansled, and could' scarcely raise itself. It bad been held 
down on its side during the whole experiment. It died in nx* 
hours after the division of the nerves. ' 

On opening it, we found the oesophagus perfectly natural, and 
no food in it. The stomach was not larger than usuaL The 
food had undergone considerable change. The appenance and 
smell of the parsley were gone. The smell was that of the rab-. 
bitTs stomach while digestion is going on, which is peculiar. Mr. 
Hastings, who has been much accustomed to examme the sfio^ 
mach of rabbits under various circumstances, said that digestion 
was nearly as perfect as it would have been in the same time in 
a healthy rabbit. 

The membrane of the trachea was of its natural colour, and 
there was no fluid in it. The ramificatioQs of the bronchitt in 
the left lung were quite free from fro&y mucus. There was some 
fluid In the lig^t lung, though it did not appear much gorged^ 
there was one dark spot on it. The lungs collapsed imperfectly 
on opening the chest. 

This rabbit had not eaten any thing for twelve hours till within 
three hours of the operation, during which it was allowed to eat 
as much parsley as it chose. 

Experiments made by Three Membert of the Rf^at Sodetjf. ' 
Two rabbits, which had had no food for seventeen ^ours, were al-^ 
lowed to eat as much parsley as they chose. The nerves of the par 
vagum were then divided in the neck of both rabbits. One of thenl 
was allowed to remain qniet A slip of tin foil was connected to 
the lower divided ends of the nerves of the other rabbit, and another 
piece of tin foil, an inch square, was applied to the abdominal 
muscles over the stomach and under the integuments, by means of 
a wound in the latter. The tin foil over the stomach was con* 

MS 
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nected with a wire, oomnHiiiicaliog with one end of a charged Toltaie> 

battery of twenty plates, and occasional contacts were made (about 
three or four times in a minute) between a wire connected at the 
other eud of the battery, and the tin ft>il round the nerves in the 
neck. I'he influtuce of the battery was sufficiently strong to ex- 
cite ilighi coDtnctions of the muscle* of the foie legis. This pro- 
oeM was cootiiHied duriog fit e hotun, at the end of which time 
both libbkB weHB kilied. On examuuiig the atomach of the ant- 
aial, which had been subjected to the influence of the balteiy, it 
was found much distended with food. The parsley was princi- 
pally in the cardiac portion : near the oesophagus it appeared to 
have undergone no alteration, and below this it was mixed with 
other food in the stonsach, so that no accurate observation could 
be made on it. 

The stomach of the other labbit was examined by the side of 
the first, so that they might be compared together, and tie 
pearaneee were prwcuekf tke same ae tkoee, vMck JUne beea jwtt 
detcribed. The contraction of the centre was somewhat greater 

in the galvanised stomach than in the other *. 

Dr. Philip says, that in his experiment there were muscular 
contractions produced by the galvanic influence; which proves 
that he employed it* not in a continued stream, but by occasional 
contacts^ as in the experiment made by the members of the Royal 
Society. , , 

Dr. Philip, in his account of the latter experiment, has left a 
Umik where the names of the nerves should have been inserted, 
whereas the words par lagum were written as plain as any other 
part of the paper. 

In this experiment, it was not observed that the galvanic influ- 
ence produced any chai^ on the respiration, the dyspnoea being 
equal, whether the battery was in force or not: In Dr. Philip's 
liist experiment, he says, that the dyspmea was entirely relieved 
by the galvanism : yet the animal died at the end of six hours. 
What then was the cause of death ? 



* Intbb espcrinMot, Ihe lespimtioii was afltctsd, as usual, after tbe 
division of the eigbth pair of nerves, tnd it was not observed that llie 
dynpiMBa was at all relieved bj the galvanic influence. 
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The geDttemen concened in the experiment^ not heiiig eUe to 
• devote io much tine m in Dr. Philip^s tecond ezperinent, the 
•zpepOMOt wet coodiued dnriog live homi, which Is needy the 
lime with ^at in Dr. Philipli first experiment, which was con- 
tinued for six hours. One of the gentlemen employed in making 
these experiments, started many objections to dividing the 
par vagum in the neck; he stated, that if the nerves of the eighth 
pair be divided in the neck, the digestion of the aninid ia impaired, 
bnt^thia affioida no satisfactory proof of these nerves exereiainga 
direct inflnenoe over the functions of the stomach, since these 
functions may he afibcled, in cooeequence of die distnribed state of 

• die lespmtion, which this injury occasions, and of the imperfect 
alteration of the blood in the lungs. The following experiments, 
in which the same nerves were divided below the origin of the 
branches, which are distributed to the lungs, appeared to him to 
be free from objection, and are here given with a view to throw 
fufther light on this subject. 

Eepenmeni a young cat, the termination of the nerves 

of die df^th pair, psk the cardia of the elomachy were care- 
fully divided. The animal was peifecdy well afterwards ; was 
lively ; ate his food as usual ; and the respiration was, of course, 
unaffected. At the end of a week, and three hours after having 
been fed with meat, the cat was killed. 

On dissection, digestion was found to have been going on as 
usual. The food in the stomach was in a great measure dissolved, 
and the thoracic duct and lacteab wwe distended with chyloi 
having the oidinaiy appearam^e. The nerves were canAiUy 
traced, and it was ascertained that not die smallest filament had 
been left undivided. This experiment was repeated with exactly 
similar results. 

These experiments appear to set this inquiry at rest, and to 
disprove the experiments made by Dr. Wilson Philip. It was 
intended to have Uid them before the Royal Society, but the -inoffbid 
sensibility shown by so many members on hearing the experi- 
ments detailed by Dr. Wilson Philip, deterred die andior from 

• ronning the risk of so soon again awakenmg these feelingi* 
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^ Abt. XX. The fdlmemg Papen have been read at the 

Table of the Royal Society, since the commencement of 
the^ jpresent Session. 

Nov. 5, 1818. — The Croonian Lecture on the conversion of 
pus into granulations of new flesh, by Sir Everard Home, Bait. 

No¥. 12.^0n the laws which regulate the abBorption of 

polarised light by doubly refracting crystals, by David Brew- 
ster, L.L. D. 

Dec. 10.^ObservatioD8 on the decomposition of . starch by 
the action of air and water at common temperature, by M. 

Theodore de Saussure, communicated by Dr* Marcet. 

Dec 17*— On the solution of some problems relating to gpmes 
' of chance, by Charles Babbag^, Esq. 

Dec. 24.<— On the antiseptic properties of peat moss, viewed 
as a preventive of diy-rot in wood, by Captain Arch. Dnff, R« N. 

Jan. 14, ISl^**— On the corpora lutea, by Sir £verard 
Home, Bart. 

Jan. 21.— Remarks on the advantage of multiplied observa- 
tions in the physical sciences, and on the density and internal 
Structure of the earth, by Dr. Thomas Young, for Sec. R. S. 

Jas. 28.— Memoir of a snrvey of the province of Kumaon, 
by Capt<^ ^* ^e>»b- 

An experimental inquiry upon gss light on the contment, with 
'9ome observations upon the present state of the iUummation of 
London, hy Professor Aldioi* 

' Feb. 4.— -On the anomaly in the variation of the magnetic 
needle, as observed on board ship, by William Scoresby, jun. Esq. 

On the dangers to which navigation is exposed, by navigators 
neglecting to make the local attraction on ship*board an element 
of calculation, by W, Bain, Esq. 
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Extract of a letter from Thomas Ley, Esq., of Phikdelphiay 
to Dr. William Ellord Leach, on the subject of the Genus 
Ocythoe. 

Arithmetical mvestigpllons upon the extraction of roots* by 
Lewis Francis Bastardy Esq., of Geneva. 

Feb. ll«--On the variation of the compass, by John Ross, 
Captain, R.N. 

Feb. 18. — On the irregularities of the compass needles of 
H* M. S& Isabella and Alexander, caused by the attraction of 
iron contained in them* by Captain £dward Sabine, Royal 
Aitilkry. 

Feb. 25.-— Some observations on the formation of mists in 
particalarsituaiions, by Sir Humphry Davy, Bait 

Observations on the dip and variation of the magnetic needle 
and intensity of tlie magnetic force, made during the late voyage in 
search of a north-west passage, by Captain Edward Sabine, Eoyal 
Artilleiy. 

On the action of crystallized surfaces upon light) by Dr. David 
Brewster. 

Mabch 4.— An account of the tosnal skeleton of an animal, 

several parts of which have been described to the Society in three 
separate papers, by Sir £verard Home, Bart. 

Mabch 11/— On the pressures which sustain a heavy body in 
equilibrium, when the points of support are more than three, by 
Charles Bonnycastle, Esq. 
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L Mbchaiiical Scibmcb. 

§ 1. Astronomy, Optics, AoRicuLTuiiK, the Aets, Sfc, 

1. Theory of fi(e ReMam. — A new theory of the common 
rainbow has been advanced by Dr. Watt, of Glasgow, by 
which he accounts for the effect without refraction in small 
drops of water. The rainbow, it is stated, is frequently seen 
towards the quarter where no rain is falling, and where, of course, 
it cannot be caused by drops ; but it is observed, as a constant 
attending circnnutance, that the edge of a cloud is always at those 
times b^een the observer and the sun ; and Dr. Watt attributes 
the rainbow to the beams <^ the sun refracted by tfiis edge, and 
thrown on to the dark sky opposite, which receives them as a 
screen. The cause and eftcct are said to be so closely connected, 
that, with a little practice, the appearance of the bow may often- 
be predicted from the state of the clouds, with great certainty. 
Tli«re are, however, many phenomena which cannot be explained 
in this way, and which so exactly resemble the rainbow, we can 
scarcely separate them. The bow formed iii the mist of a cata- 
ract, as at Terni, or that produced by throwing water from a 
syringe against a wall, or any obstacle opposite, must be accounted 
for by refraction in drops ; and where the shower is seen falling, 
and the tints of the rainbow seem to clothe the buildings or other 
ot^jects beyond them, the phenomenon appears to have the same 
4Mn|pn* 

2. New Comet. — A comet has lately been discovered at the ob- 
servatory of Konigsbcrg, in the constellation of the Swan. It is 
not visible to the unassisted eye. 

3. OnBtMUing, mdomtheHg Tree, m a Letter to He Ediiar. 

SiE,— Whether the fi>llowing brief dnervallons and note of 
improvement in two operations of the art of horticulture may be -of 
sufficient importance to obtain the honour of occupying a pagp 
in some future number of the Journal of Science and the Arts 
must 1)6 Idl to better judgment than that of their author to de- 
termine. 

When I first began to practise budding or inoculating in the 
above art, conformably to the directions of sardening books in 
general, and those of Miller and Mawe and Abercrombie in par- 
ticular, I made the transverse cut in the bark of the stock abovcy 
and the longitudinal slit beneath^ and consequently thrust the bud 
downwardt to its place of rest, and was very o&iaa mortified by 
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m wMt of success. The Rev. I. Lawrence's tnetliie on the 

same subject, entitled The Clergynum's Recreation, recommends 
a method the reverse of this ; that is, to make the transverse 
cut beneath, and the perpendicular one above, and thus to lead 
tin bud upwards to its position; by following this directioa 
I bsre flridom iailtd ui the openttUm. ' U was fomeriy sup- 
posed that tiK sap oi cm i ed in the vessels of the baiic and 
iMtween 1^ and the wood ; now it is asoeitaiBed that it detcendi 
in those vessels; the reason of the better success of my latter mode 
of practice is obvious ; the bud in the stiptriur position receiving 
an immediate and plentiful supply of sap, which is denied to it 
by the cross cut obstructing and diverting the invigorating fluid, 
in the v^erior sitnatioik ' 

It is fi(ell koowtt^ that fig-trees (Jktu eariea) pcodiic« a second 
crop of green figs in the autumn in much gireater abundance dian 
the spring crop. As these autumnal figs are never known to 
ripen in this country, they should be rubbed otT as soon as they 
make their appearance, which is often early in August, and 
through that month and September. I have not seen one garden- 
ing directoiy where this is recommended to be done till the month 
of NovemMf ; by which time they aie grown many of them to 
fieariy their full size. By suffering them to remain till this period, 
the trees will have been supporting and maintaining the greater 
part of this useless burthen of fruit for at least three months, and 
must be supposed to be in consequence much weakened by it, 
and rendered indisposed to produce fruit in the following spring. 
Besides, the breaking off these immature figs wben Aeir stems are 
become large, unavoidably occasions considerable wounds in 
those yoimg aboots to wbich they are attached ; which, as the sa^ 
is then at rest, arc not so readily disposed to heal, and from this 
circumstance are commonly killed (at their extremities at least), 
by the frosts immediately succeeding and attacking them in their 
unhealed state. Rubbing off these autumnal fruit as soon as 
they appear, leaves neither wound nor scar of any con* 
sequence; and two figs may very often be observed in the spring 
to issue at the very joint where one was rubbed off. When I first 
attempted this iuDOvalion, I had some suspicion that it would 
tend to force out more young fruit at that improper season, which 
might otherwise remain latent till the spring, but I never found 
my suspicion to be realized. With the above management strictly 
adhered to, 1 have very seldom known my fig-trees fail of dis- 
playing an abund«Mt«hew of Mt at tlie proper season. 

Travellers ttill us, that in those 'Catttttries whero the fig-tree is 
indigenous these autumnal fruits ripen as well as the spring crop. 
But if they do so, the supporting and ripening two crops in one ^ 
year must, surely, j^revent those trees subject to so great exertion, 
generally, from bearing fruit the following year. We know that 
•ae full crop of fruit commonly disables many of our fruit-trees, 



Digitized by Google 



170 MkeeUmieom IfiidUgence. 

apples, for instance, or apricots, (if the fruit of these latter are 
not duly and seasonably thinned), from producing fruit the next 
season. And much more may we expect this effect to follow 
when two cropSi (indeed, Dr. Shaw says, that sometimes three 
are ripened), are bom and matared in one year. Should* how- 
ever, what I have just supposed be the fact, it would com- 
pletely remove the difficulty apprehended in the account o( the 
mdtless fig-tree in St. Mark's Gospel*, and Dr. Hammond's inter- 
pretation of that disputed passage would be the true one, Oi yap 
Kutfoi (rvxaip. For, (not as our translation has it " the time of figs 
was not yet,'* but literally), it was not a season of figs ; — it was 
not the fig-year the firuit-bearing year for that paiticttlar tree. 

I am most respectfully your's, 

O.SWAYN£. 

Vyrkam JRedoryt mar Batk, 

4. Prevention of injury to Plants from Insects.-— We recom- 
mend to gardeners and others, at this season of the year, the use of 
the ammeniacal and tarred liuuor, obtained from the distillation of 
coals in the making of gas, for the purpose of keeping grubs and 
other insects from trees and plants, and of destroying them. The 
fluid is not at all hurtful but rather beneficial to the plants, and if 
merely put round wall-trees on the wall and groundy will keep 
the snails and other insects from them. 

5. Nem lAgki-houses. — A lighUhouse has been erected at the 
point of Ay re, at the Northern extremity of the Isle of Man ; and ' 
two others have also been erected on Calf Island, at the Southern 
extremity of the Isle of Man. They were lighted on the evenmg 
of Monday, February 1, and will henceforward be lighted from 
evening till morning. 

6. Substitute for Lithographic Stones. — A mixture of plaster 
of Paris and alumine, left to harden in a smooth metallic mould, is 
said to answer perfectly well in the place of limestone in the 
lithographic art. 

7- Grass Rope. — Experiments have been made at Portsmouth 
on the application of a grass, a common product of New Zealand, 
to the manufacture of large and small ropes, of which a favourable 
report has been g^ven* The grass is strong, pliable, and very 
silky in its nature, and may 1m cut thrice a year. It may m 
brouf^t into this country at the estimated price of eig^it pounds 
per ton, or about one-seventh the price of hemp. ' 

8* Premiim fir Flax^A premium of fifty pounds has been, 
offered by the Prince Regent, as duke of Comwall^ and lord of 
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the forest of Dartmoor, to the person who this year shall cultivatia 
the greatest number of acres in flax. 

9. Linen and Thread from Nettles. — ^Some experiments on dia 
preparation of linen and thread firom the flos of nettles have been 
made lately in Ireland. The thread in colour, strength, and fine- 
ness, was equal, if not superior, to that obtained from flax, and 
the linen had the appearance of common grey linen. 

II. Chemical SciSNqs. 

^ \ 2. CnZHISTBT. 

1. On Nitric Acid ; in a Letter to Andrew Ure, M.D., M.G.S. , 
by Richard PhiUips, F. R. S. E., F. L. S., 4-c. 

Sir, 

I request your attention to some addkioiial observations resped!* 
Ing nitric acid. If language has any meaning, you still claim as 
yonr own discovery, the exact composition of this acid. I am pre- 
pared not only to vindicate the correctness of my former state- 
ments, but again to incur accusations of ignorance, and bitter 
reproaches, for questioning the justice of your pretensions. Your 
first paper upon which I have already offisred some remarkst, , 
I shall refer to as the memoir, and the second i which is the more 
immediate subject of my present communication, I shall deno- 
minate the reply. 

In my remarks on the memoir^ I observe that you had denied 
the correctness of every previous analysis of nitric acid ; in the 
reply you say, this is a mis-statement of my language. In a 
short introductory paragraph of eleven and a half lines, I detail 
from Doctor Henry the discordant numbors <tf two eminent modem 
chemists. But I no where assert that every previous analysis was 
incorrect.** Now, Sir, permit me to refer to this paragraph, and 
to examine what occurs in addition to your present description of 
its contents : of nitric acid you say, " the exact proportion of its 
two constituents, azote and oxygen, is a problem vvhich seems 
hitherto to have baffled the best direcled eflvnts of modem science. 
M. Gay Lussac states, as its composition in 100 parts,— ^0.4 
asofee 4- 69,6 oxygen ; and Mr. Dalton azote + 73*3 
oxygen. Thus discordant," you exclaim, " are the latest deter- 
minations. I hope soon to be able to present to the public some 
researches, which may possibly tend to clear up this mystery." 

Allow me to inquire, how the best-directed efforts of modem 
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science can be said to be baffled, if any one analysis is correct ? 
If this is the case, where is the problem to be solved, or the 
mystery to be cleared up ? Experience must have taught you, 
that of two discorded statements one may be true. Your analysis 
of liquid nitric add, for example, diflbrafiroiiitiiat on the synoptic 
scale ; one may possibly be coiiect» but according to ydor me- 
thod ofdecidingt diteoraance is equally fiUal to tlie c o rrectness d 
both. 

When a question arises as to the periods at which certain events 
have occurred, it is convenient to refer to dates ; by adopting this 
plan, you would have found that M. Gay Lussac's analysis was 
published in I809, and Mr. Dalton*s in 1810, and these you as- 
sert to be the latest determinations:" whereas Sir H* Davy's 
analysis appeared in 1812, the synoptic scale in 1814f and M. 
Gay Lussac's corrected analysis in 181^. 

You arc inclined in the reph/ to be pleasant with the observa* 
tion " that the number representing a compound body cannot be 
ascertained without a previous knowledge of the proportion of its 
constituents." You must he awaie, that this was not advanced as 
ft general proposition, but merely with reference to the theoretical 
mode of determining die composition of substances. This method 
I conceived it to be possible (however improbable) that you had 
adopted, without making any experiments yourself, or claiming 
the result of those performed by others. I find, however, in the 
reply, that my suppositions were erroneous; you had satisfied 
yourself it seems of 67.5 being very nearly the equivalent for 
nitric acid. It was gratifying,' ' you add, ** to have the concurring 
authority of Dr. Wollaston for nearly the same number." 

Allowing, Sir, that by correctly analyzing a nitrate, you had 
determined the equivalent for nitric acid, still the acquisition would 
no more have informed you than Richter, of the composition and 
atomic constitution of nitric acid ; and yet we find you acquainted 
with bodi these facts, and stating them, in the manoir, without 
detailing or claiming to have made a single experiment to detei^ 
mine the equivalent for aaote. Under diese circumstances, I was 
naturally induced to examine how far you may have acquired 
your information from those philosophers whom you denounce as 
** baffled." The authority to which I shall first refer is the sy- 
noptic scale ; with this instrument you confess that you have been 
long acquainted, and you even quote it in the memoir as to the 
composition <^ liquid nitric add, and whilst referring to it you 
must have perceived, that, dry nitric acid is represented " very 
nearly 67.5'*. Supposing the scale then to have afforded you 
no further information, it must at least have taught you the equi- 
valent for nitric acid : and allowing that you could possibly fail to 
acquire the knowledge of its composition and atomic constitution 
60m the same source, I shall inquire what additional opportunities 
presented thnoaelves for the attainnient of this infonnation. You 
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quote from Dr. Henry's Elements of Chemistry some facts re- 
•pecting nitric acid ; but you have totally omitted to notice others, 
although they are closely connected with that part of the subject 
of which you were treating. Dr. Heni^ observer, that Dr. VVol- 
laston iofen the oxygen whkh aitnc acid conlaiin to be by 
weight to the nitrogen as 50 to 17*54 and b« femaikt that this 
acid " will consist of five atoms of oxygen, and one itQIll of ni* 
trogen ; he shows also, that Sir H. Davy's analysis agrees very 
nearly with tliat on the scale, the proportions being 50 oxygeo 
+ 17*48 azote, instead of 50 oxygen 4- IZ-^^ azote. 

You can scarcely plead ignorance of these statements, they 
commence at p. 364, voL I. oif Dr. Hemy's work ;* and you refer 
to, and quote from, tliif veiy page. Had you, however, stated 
and compared the results of Sir H. Davy, and Dr. Wollaston, 
you must have lost the opportunity of adding, " thus discordant 
are the latest determinations.*' — In the opinion of most persons no 
problem would have remained to be solved, nor could you have 
discovered any mystery, to clear up and instead of congratu- 
lating yourself upon llie " concttning authoritjr of Dr. WoUatton," 
you most have been content wiUi the humblr.- satisfecti o n, of 
giving your support to a statement which requires none. 

In my remarks, 1 observe, that it would have been candid in 
you to have excepted Dr. Wollaston from those whose efforts had 
been baffled. " This," you say, " is a curious remark. Does not 
Dr. Wollaston, with the candour characteristic of a superior mind, 
renounce his own lesult, and foUow in preference m detennit 
nation of a Oerman chemistr' To this inquiry I answer confi- 
dently, that he does not. It is of nitric acid, and not of nitrate of 
potash, that we are treating : and, when claiming as your own dis- 
covery, that 67-5 is nearly the equivalent for nitric acid, it was 
" gratifying to have the concurring authority of Dr. Wollaston for 
nearly the same number but when the fact must be admitted in 
a mode less flattering to your pretensions it becomes the de- 
lerminalion of a German chemist** 

Among other remarks upon the memoir, I state, diat your anap 
lysis of liquid nitric add of specific gravity, 1.$, eaihibits internal 
proofs of inconsistency and error. This assertion, and some ob- 
servations connected with it, you ( haractcriae as a " most lu- 
dicrous blunder, perhaps the most absurd on record," 4^. Sfc, as 
indicating a confusion of intellect bordering upon fatuity and 
you ask, who ever dreamed, belbre Mr. P«, that either nitric 
or any other liquid acid, would refuse to combine with water* 
in any proportion, however indefinite?'' 4^. Spc, ** What mystic 
charm,** yoii inquire, " resides in the number 1.5, why nitric 
acid should, at that density, and no other, consist of one aUHn of 
dry acid and two of water ?" 

By employing the term liquid acid, you have totally mis-stated 
the nature of t& question at issue ; or rather, you hiupe ovaaled 
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a phantom, attribute it to me, and then combat and conquer it 

with your accustomctl adroitness. The question for decision is, 
what quantity of dry nitric acid will refuse to combine with water ; . 
we need not, therefore, dwell on the mystic charms of 1.5, but 
determine whether liquid ^jitric acid, of this density, is, or is not, a 
definite compound of water and dry nitric acid. 

You will, I presume, admit that concentrated liquid sulphuric 
acid is a definite compound of one atom of dry acid, =50, one 
atom of water r= 1 1 .32 ; and also, that nitrate of potash is a de- 
finite compound of one atom of dry nitric acid — 67.5, one 
atom of potash zz 59.6. 1 suppose you will also allow, that 
when two definite compounds mutually decompose each other, 
the resulting compounds are also definite ; and you agree with 
me, Aat when liquid .nitric acid is procured from nitrate of 
potesh by the action of concentrated liquid sulphuric acid, its 
specific gravity is 1.5. What might naturally be expected in this 
operation is, therefore, that whilst the sulphuric acid deprived of 
water combines with the potash, the nitric acid separated from 
the potash, would combine with the water, and that the atom of 
nitric acid and water rising together in distillation would combine, 
and form liquid nitric acid. On this supposition, nitric acid of 
1.5 must consist of 67- 5 one atom of dry acid + 11.32 one atom 
<tf water; which is ^1.85 of water less than your determination,' 
and only half the quantity indicated by the synoptic scale. 

Here then, sir, it would appear, that the water of an atom of 
liquid sulphuric acid is not sufiicient to condense an atom of dry 
nitric acid; and let us -examine whether, by referring to the' 
paper on the synoptic scale, we may not be able to cleiu' up this' 
mystery. " In the distillation of nitric acid from nitre,** says Dr. 
Wollaslon, " the whole of the acid may be obtained, if we employ 
enough of sulphuric acid to convert the residuum into bi-sulphate 
of potash. In this case, each portion of potash, from which dry 
nitric acid is separated, will displace the water from two equiva- 
lent quantities ctf sulphuric acid, and each portion of nitric add 
weighing $fM will be found combined with 22.64 of water.'* 
By this operation, you will scarcely dispute, that liquid nitric 
acid of 1.5 is obtained, composed according to your experiments 
of 6'7-5 one atom of dry acid -f 17«17 of water, exceeding one 
atom of water by 5.85 and less than two atoms by 5.47. You 
would charge me with obtuseness of intellect, if adopting your 
analysis of mis acid, I stated it to be a compound of one atom df 
dry acid + 1*52 atom of water; and, I must confess that, assisted, 
by your mathematical knowledge, you have contrived a notable 
expedient for obviating this evident absurdity. You obliterate* 
the decimal point, and then find, that the acid in question is com-' 
posed of 100 atoms of dry acid 4-152 atoms of water. 

Admitting the possibility of obtaining this unheard-of congregation 
of atomsy let Us inquire into the nature of the operation requiicid for 
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its production. You have justly ridiculed the idea that liquid nitric 
acid and water cannot combine in unlimited proportions ; you must 
therefore suppose, that in distillation, liquid acid of 1.5 is formed, 
only when the requisite quantities of acid and water have an oppor- 
tui^ of combiniBg. For liiis purpose 100 atomB of uitiate of 
potash* oontainuig 100 atoms of dry nitric add + 100 atoms of 
potash, must be decomposed by 152 atoms of liquid sulphuric 
acid, consisting of 152 atoms of dry sulphuric acid +152 atoms 
of water. In the receiver, there will be of course an atom of 
liquid acid of 1.5, constituted of 100 atoms of dry acid -f- 152 
atoms of water i and in the retort, there must remain an atom 
of a sak composed of 152 atoma of dry sulphuric acid 100 
atoms of potash, neariy intennediate b^een sulphate and hi- 
sulphate of potash. To express the excess of acid, you may 
describe this salt as a supersesquisulphate of potash. 

Absurd as this statement is, I think it as plausible as any 
other theory to account for the distillation of the acid you de- 
scribe, by the action of concentrated oil of vitriol upon nitre. , 1 
have no doubt, however, that you will be able to furnish several 
explanations, by slightly extending a principle which you have 
adopted in the rep^. Alluding to the equivalents for the vege- 
table acids» you assert, that " after this is found, we may distri- 
bute the proportions of their constituents, hydrogen, carbon, and 
oxygen, very much according to fancy." The equivalent for an 
acid being known, we may then disregard or falsify analysis, 
and state £e acid to be composed of any proportions of hydrogen, 
carinm, and oxygen, provided thenr amount agrees with thii of 
the equivalent If this opinion is the result of your attainment in 
chemical science, I am content that you should impute ig* 
noranoe to me, for I conceive it impossible to form a conclusion , 
more directly at variance with sound philosophy, than your pro- 
posal to substitute isxicy for fact ; but, I am willing to do you 
the justice of admitting, that your theory and practice are in 
perfect unison. 

Another remark of mine which excites your censure is, that 
nitric add of 1.496 may be considered as identical with that of 

1.5 in experiment; now to this assertion I will add another, viz.f 
that any one acquainted with the circumstances under which the 
acid of 1.5 is proc ured, would form precisely similar conclusions 
as to its composition, whether he used the stronger or the 
weaker acid. By your table (allowing for a moment that it is 
correct), 'die weaker acid contains* 1,6 per cent, more water 



* The diffBfence shewn by your table is even rather leu duin 1.6, 
which you a»ert « {g as nearly as possible 9.** I was certainly unfor- 
tunate in considering 1496 as nearly identical with 1500. Had I said, 
that these numbers, or even that 16 and ^ are as nearly as posaible" 
die sane, your mathematkal nactness wonM not have beea eimdsd. 
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than that of 1.5; no one then could doubt, when he found acid 
ol 1 .4i90 tornied ot 67. 54^ one atom of dry acid and 23.24 of 
water, that tlie add of 1.5 aunt eomiat of 67.54 one atom of 
add + S3*<S4 or two atoma of water. Again, you critidse the 
experiment by whidi with the weaker acid I procured more 
nitre, than, according to the syn<^c scale, I ought to have 
done with the stronger acid ; why, Sir, I was " baffled,'* and ray 
confession of this was rather more than tacit, for, after stating 
the result I had obtained, and comparing it with the scale and 
with yomrSy I drew no inference from it; but added, it is easier, 
lor opvioni leaaons^ to obtain more accurate results with car- 
bonate of lime than with carbonate of potash:" and I then stated 
the experiment upon which I founded my opinion of your in- 
accuracy, and of the correctness of the synoptic scale. 

Of this statement, in which I give preference to carbonate of 
lime, you say, ** here we have an assumption bold, gratuitous, 
and false. If his reapmis be obvious, they are so only to himi> 
aelf;** and you atewaidi add, « I hope to be able to shew that 
there are suflicieBt leaaona, of which qo good practical chemist 
need be ignorant, why results of the rigid accuracy, required by 
the doctrine of equivalents, cannot be obtained by employiog 
carbonate of lime to saturate liquid nitric acid." 

You have tlius severely censured the opinion, that carbonate 
of lime is preferable to other substances, for the purpose to which 
I applied it ; and yet, if I was to claim it as my own discovery, 
I might adopt your language upon a similar occasion, and say 
of this opinion, that ** it is gratifying to have the concurring 
authority of Dr. WoUaston for nearly the same," contained 
in the following passanje from the Memoir on the Synoptic Scale. 
•« The real measure by which most bodies aiv compared to 
each other, in any experiments that I have made, and to which 
I have, in &ct, endeavoured to find equivalents, is a determinate 
quantity of carbonate of Ume. This is a compound that may be 
regarded as most distinctly neutraL It is most easy to obtain in a 
state of uniform purity ; most eaa^ to analyze (as a binary com- 
pound) ; it is a most convenient measure for the powers of acid, 
and affords the most distinct expression for the comparative 
neutralizing powers of alkalies." You will make but few converts 
to your opinion, that these determinations are bold, gratuitous, 
aodfidie/' 

In concluding, I deny your assertion, that I have treated you 
with " virulence of jabuae," but having, as I conceive, temperately 
shewn, that your experiments are fallacious, and that your 
claims to originality are groundless, I leave the coarbc invective 
which you have lavished upon me, to recoil upon yourself. 

I am, Sir, yours, &c. 
Xoadba, Fii, 1^1$. JL Phillips. 
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2. Production of Cold. — ^The various mothodi adopted for th« 
production of low temperatures, by artificial means, have been 
• founded principally on the change of a body from one state to 
another, the change generally being from the solid to the fluid 
state, though in the most refined processes of the kind, as 
Bfo. Leslie's, it is from the fluid 'to Uie gjueous state. The wioug 
circumstances which attend those operations, and the peculiar 
relations of the bodies to heat, prevent a very low temperatore. 
from being attainable, and, compared with the means we have of 
elevating the heat of bodies, the most distant is but a slight depai^ 
ture from the common temperature of the atmosphere. 

M. Gay Lussac has proposed another method of producing cold, 
which may be extended ad hi fim tu m ; but which suffers under the 
disadvantage of being applicable t» but small masses of matter. 

All bodies change their temperature with their bulk, the former 
increasing if the latter is diminished, but diminishing if it is 
increased. If air be compressed to one-fifth its former volume, 
it will inflame tinder; and to do this it requires a heat more than 
sufficient to melt bismuth, or about 300** centigrade, {5J2^ Fah- 
renheit) The ai^, fheiefore, has been thus heated by compies- 
aion into one-fifth its former bulk, and we can easily suppose the 
capability of raising it to 1,00QP or 2,000^ (centigrade) if it be 
strongly and rapidly compressed. 

If, therefore, a portion of air, compressed by five atmospheres, 
and reduced to the common temperature, be suffered to dilate 
instantaneously, it will absorb as much heat as it gave out on 
com p ies ai on; and, supposing the capacity of the. air to remain 
constant, wiU be reduced in tempenture 300^ centigrade (572^ 
Fahrenheit), 4^; and taking air compressed by fifty, one hun- 
dred, or more atmospheres, the' cold produced by intsantaneout 
dilatation will have no limit. 

The effect of a process of this kind is shewn by compressing 
two or three atmospheres into a vessel holding between six and 
aeven pints, and, when cdd, allowing it to escape rapidly by a 
short tube; if the current be directed on to a thin glass ball about 
. the fifth of an inch from the orifice, a coating of ice will be con* 
itantly formed even in the midst of summer. 

The dilatation of air is evidently a superior means of producing 
cold, to a change of state ; but it is to be regretted, that, from the 
small density and mass of air, the cold is instantaneous. Never- 
dieless, by using gases having a greater capacity for heat than air, 
by compressing them in large vessels, by 'mixing volatile sub* 
stances with the gas, which may form vapour, and by acting only 
on small portions of matter, many instructive experiments may 1»e 
made. 

If it be oertain that, by the expansion of a gas, an unlimited 
degree of cold may be produced, then the question of an absolute 
Zero will appear very chimerical. — Annales dc Cliene. .... 

VuL. VII. N 
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3. GalUc Acid,-^M. Ueori Braconnot offers a procc&s to tlie 
scientiiic world for fhe preparalioii of gallic add, wlucb, if ecm- 
staDtly Buccessful, is no small iiqproveiiiait on the usual tnode, 
both as to time occupied, and quantity obtained :-»250 gram- 
mes (about 8 oz.) of powdered gall-nuts were infused for four 
days in a litre (2 i pints) of water, being agitated occasionally ; 
the whole was thrown on a cloth, and the residue strongly pressed ; 
the fluid was then filtered, and left in a class bottle, covered with 
paper, for two months. It deposited much gpdlic add in oystals, 
and, removing the mould from the sur&ce first, they were sepa- 
rated from the fluid by a cloth and pressure. The deposit 
thus obtained was principally gallic acid. The liquid was eva- 
porated until like a syrup, and in twenty-four hours gave a fresh 
crop of crystals, which were separated by pressure in a cloth. 
The solid refuse of the first infusion had been moistened with 
wafei^ and kft'to ferment at the same'time with the infuaon ; and 
it aftuwardb gave, by the action of boiling water, It qnantibr of the 
ciystaUiaed acid. When .put together the quantity of dried 
Crystals equalled 6l grammes (nearly 2 oz.,) but they were 
mixed with an insoluble powder ; they were boiled in three deci- 
litres (18.3 cubic inches) of water, and filtered ; 10 grammes 
(154.5 grains) of a peculiar substance remained on the filter, and 
&e solution when cold deposited crystals, which, when pressed 
and dried, weighted 40 grammes (6 17 grains,) they were of ft 
&wn colour; and 10 grammes (154.5 grains) more were obtained 
by carefully evaporating and crystallizing the mother liquor. In 
this way a full fifth of the nut-galls was obt^ned in the State of 
gallic acid, purer than by Schcclc's process. 

Gallic acid was obtained still more readily, and in great 
quantity, by exposing nut-galU to a temperature of 2(^or25^ 
(68^ or Tr Fahrenheit) for a month, moistening them now and 
iken ; they swelled considerably, became mouldy, and at last 
formed a whitish paste, which, when separated by pressure from 
the coloured liquid it contained, required only to be treated with 
boiling water to dissolve out the acid ; the solution separated by 
pressure, and, cooled, gave a crystalline magma of gallic acid. 

M. Braconnot purified bis gallic add by animal charcoal, t. e. 
the ivory-black ca the shops, washed in muriatic add ; 100 parts 
of coloured gallic add, 800 parts of water, and moist animal 
charcoal equal to 1 8 parts when dry, were put into a bottle, and 
exposed to the heat of boiling water for fifteen minutes, the filtered 
liquid, left to cool, and agitated now and then, became a 
mass of w hite gallic acid, from which the excess of fluid was 
separated by pressure. Thus obtained, it was as white and pure 
as other crystalliaable vegetable acids; its aqueous solution did not 
affect solution of gelatine, and it crystalliied from hot water in 
needles white as snow.^^iifia2B9 de CkumCf 181. t 9* 

4k Xfm odd^M. Hauton Labilliardiere re-e^^amined tlie re- 
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sulU of the distillation of mucous acid, and finds a new acid among 
tfaem» different to any noticed by Scheele, or otbenin their expe- 
riments on the substance. To obtain the new acid, mucous acid is 
to be distilled till nothing remains in the retort but charcoal; « 
brown acid liquor comes over, and some few crystals attach them** 
selves to the upper part of the retort ; these are to be put together 
and about four times the quantity of water added, the solution is 
to be filtered and then evaporated until it will crystallize; the crystals 
are to be separated and the mother liquor J^&^ evaporated, that 
tiie rest of the acid may be obtained. These impure crystdb 
which are of a yellow colour, are to be distilled in a little retort, at 
the temperature of 130° centigrade (266° Fahrenheit) then melt 
and afterwards distil, leaving a very slight charcoal in the retort ; 
the distilled acid is still yellow, but on being crystallised becomes 
perfectly white and pure. 

This acid is called the pyromucous ; it is white, inodorous, of 
a strongacid taste, it meltsat 266^ Fahienheit, vc^lises abo?e that 
temperature, and condenses nito a liquid which becomes solid on 
cooling. It is not deliquescent, it reddens vegetable blnes/ and is 
more soluble in hot than cold water ; alcohol dissolves more of it 
than water; analyzed by oxide of copper it gave charcoal 52. 118, 
oxygen 45.806, hydrogen 2.111. 

l^e acid combines with and neutralizes the various metallic 
oxides, and most of its salts are capable of being crystallised. 
Its most remarkable salt, is that with oxide of lead ; if healed 
with moist carbonate of lead it dissolves it, and becomes neutraL 
If the solution of the salt be evaporated, small brown globules col- 
lect on its surface, looking like oil ; these separated from the 
solution, and cooled become soft, and ultimately hard, whit(\ and 
opaque. If the evaporation be continued, more will be obtained, 
until the whole of tbe salt has been sepsnted in this form. Its 
coml^nation with baiytes* consists of acid 57.7 

baiytes 48.2 

99-9 

5* Tartaneaadjrom PoMo Apfk»4—!thA fruit of 6ie potato 
contains a large proportion of acid, which is said by Mr. Bain- 
bridge to be taitsric add with, a small proportion of malic add. 

6. Cyanogen and its Compouncb.— The discoveries made by M» 
Gav Lussac respectmg &e nature of Hie Prussic add, its elements 
ttM compounds, have obliged chemists to take a new view of it 
in almost all cases in which it is concerned ; and though little 
or nothing remains to be made known to us respecting its consti- 
tution, as far as we can perceive, yet many of its habits require 
' revision and re^statement, to be correct. M. Vauquelin has 
lately been employed in a series of experiments on cyanogen and 
hydrocyanic add relatingmore particularly to the manner of thdr 
aciimi on .bases. Thcsa experiments axe minutely described in the 

N2 
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Aimalet de Chimie for October, and have given rise to the follow- 
ing conclusions, which were drawn by the author : 

1. Cyanogen dissolved in water, is gradually converted into 
carbonic and hydrocyanic acids, ammonia, a peculiar acid which 
may be called cyanic acidy and a carbonaceous substance, in con- 
sequence of combining with the elements of decomposed water. 
The ammonia saturates the acids, forming soluble salts, and the 
carbonaceous substance is deposited. 

2. The alteration caused by alkalies on cyanogen is of the same 
kind as the former; for hydrocyanic, carbonic and cyanic acids are 
formed, with ammonia which is liberated by the other alkali, and 
the charry matter ; hence it is that a solution of cyanogen in alkaii 
immediately produces a blue precipitate with the acid solution 
of iron. - 

3. The common metallic oxides produce with cyanogen the same 
effects, but in different times, according to their affinity forthe acids 
produced; but in these cases there arc formed three salts, or triple , 
salts, and consequently cyanogen analogous in this to chlorine, 
cannot combine directly with metallic oxides, but forms an 
hydrogenated acid ^vdracid) and oxygenated acids, 

4. Cyanogen is able to dissolve iron without the production of 
Prussian blue, and without any liberation of hydrogen. This is 
proved by the filtered fluid obtained by agitating solution of 
cyanogen and iron together, giving with infusion of galls a purple 
colour. It is not, however, certain that the iron is dissolved 
directly by the cyanogen, but it would rather seem that water is 
decomposed, and that the hydroKsyanic and cycmtc acids formed, 
act on the metal; for, besides the iron held in solution, a portion 
of Prussian blue is always formed and deposited. 

5.. Hydrocyanic acid forms directly either with iron or its 
oxide Prussian blue, without the aid of either acid or alkali; 
Prussian blue, therefore, appears to be a hydrocyunate of iron. 

6. Whenever tlie cyanurct of potash is in contact with water, 
it produces ammonin and carbonic acid, which combine together; 
hence a large quantify of cyanuret of potash forms but little 
faydrocyanate, l>ecause much of it is changed into carbonic acid 
and ammonia. 

7. It appears that the metals whirh, like iron, decompose water 
at common temperatures form hydrocyanates, and those which 
do not decompose water produce cyanurets; among the latter are 
silver and mercury, but copper is possibly an exception. 

8. Confirmation of M. Gay Lussac's researches. 

7* Ap^eatim cf jirtificial Sugar to Brewing.'^lt is stated that 

the su^ produced by the action of sulphuric acid on starch, in 

the nianner of M. Kirchoff, has been applied to the purpose of 
producing fermented liquors, and that beer has successfully been 
made from it. The sugar is described as being mixed with water. 
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fermented) and then boiled with hops, and it is called a light, brisk, 
strong, and agreeable iiuid. The utensils required are very few, 
and its productioa extwmely economical. 

8. Siarch comoerted mto GttBk— M. Vincent, a French apo- 
thecary, states the conversion of starch into a substance resembling 
gum, by the action of Prussian blue; four parts of starch and one 
of Prussian blue are to be mixed intimately in a mortar, and then 
boiled in much water ; the colour becomes at first green and then 
Imiwii, and a precipitate lemaiDs, which does not form Pmssian 
blue with acids. If the clear liquor be added to sulphate of iron^ 
mixed with solution of chlorine, Prussian blue is produced. When 
it is evaporated no gluey matter is deposited, but if concentrated 
it gives a glutinous substance on cooling, which 4ri^ on exposure 
to the air, and is resoluble again in water. 

9« Stpmraikm of Nickel and CobaH^A new method of sepa* 

rating nickel and cobalt from each other is proposed by M. 
Laugier. It is founded on the solubility of the triple oxalate of 
ammonia and cobalt in water, and the insolubility of the oxalate 
of ammonia and nickel in that fluid. A mixed solution of nickel 
and cobalt being precipitated by oxalic acid, or an oxalate, the 
mixed oxalates arc to be placed in diluted ammonia; diey dis- 
wdhfs; and this being done, the solution is to be exposed to the 
air, 80 that the excess of ammonia may fly off, the salt of nickel 
precipitates, whilst the cobalt remains in solution. M. Laugier 
conceives the process very much superior to any other, hnt he 
does not seem to have tried it against the one directed by Mr. 
Phillips. 

lOu New Mdalf fFoda mi tm ^ ' ^ A new metal has been an* 
Bounced, the discoverer of which is Laropadius, but iti existence 

has not been corroborated by the researches of any other person. 
It is said to have been found in a mineral from Topschan, in Hun- 
gary, and which was supposed to be a cobalt ore, but really com- 
posed of sulphur, arsenic, iron, and nickel, with twenty per cent, 
of this metal. The following are the characters attributed to it: 
colour, bronae yellow ; specific gravity, 1 1 ,4/0 ; malleable, fracture 
hackly, hard as fluorspar, strongly attracted by the magnet, does 
not tarnish at common temperature, but, when heated, lorming a 
black oxide. It forms colourless solutions, but its hydrated 
oxide by ammonia is deep blue. No precijiitate is formed in its 
solutions by alkaline arseniates, or phosphati s, or by infusion of 
galls. Prussiate of potash gives a pearl grey precipitate, and a plate' 
of sine a black metallic one, from its muriatic solution. It is to 
be called, according to its discoverer, Wodan, or Wodanium. * 

11. Protoxide of Copper, ^Dr. Thomson has analyzed a sub- 



Digitized by Google 



188 



stance, from the bottom of one of the copper melting furnaces is 
the Mint, which proves to be a mixture of the protoxide of cop- 
per with protoxide of iron and silix. The two latter substances 
came from the sand with which the furnace was lined ; tlic first 
results from the action of heat and air on copper, and is the first 
known instance of the formation of this oxide by these means. — 
Annab. 

12. Uses of refuse Oxide of Iron. — When muriate of soda and 
sulphate of iron are heated together, a decomposition of the 
salts takes place^ sulphate of soda is produced^ which, if washed 
away, leaves an oxide of iron in a micaceous form. This oxide 
IS sometimes a refuse product in the arts, but for which uses have 
heen proposed in France. It is not difficult of reduction, and if 
perfect fusion and compactness arc not required, may easily be 
converted, by heating with charcoal, into porous masses of iron, 
that answer well in the precipitation of copper, and in other pro- 
cesses. But it has been proposed also to use it as a paint for 
lioiues and coaches, and tiho for the paper of rooms, and its 
effect and appeaiance, when thus, applied, is said to he very 
good. 

13. Decomposition of Water hy Jron,"^M, Guibourt has made 
experiments, by which he conceives he. has proved that iron wiU 
decompose water at common temperatures ; and farther, that the 
action is so strong, that when the metal is in a large proportion to 

the water, even heat is produced ; according to him, also, the 
action is increased by increase of temperature; and from some ex- 
. pcriments by M. Kobiquet, it appears that the oxide, formed in 
all cases of the decomposition of water by iron, either at low or 
high temperatures, is the same. It will be remembered, that Dr. 
Marshall Hairs experiments produced an entirely opposite concliH 
non. Dr. Hall denying from their evidence the action of iron on 
water at common temperatures. 

14h(hBymuriai€ of Xvne.— Dr. Itiomson, in some experiments on 

the bleaching powder, called oxymuriate of lime, has shewn 
that it is a compound of chlorine with the earth lime, and not a 
mixture of the chloride or chlorate of lime. When heated, it 
gives off oxygen, and a chloride of calcium is formed; l^l60 grains 
yielded l64 qubical inches of gas. 

Dr. Thomson found also that barytes, ^trontian, potash, and 
soda, were also capable of being united to chlorine, vrithout the 
loss of oxygen ; and he expects that many of the common me- 
tallic oxicves will form similar combinations. It is probable that 
an analogy will be established between these compounds and the 
peculiar set of bodies which Thenard has produced, by adding 
oxygen to substances already containing that principle ; and that 
ihe further prosecution of these experiments, which we have 
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reason to expect, will illtiitnie the whole iheoiy of cbemical 

15. Sulpkate if SirmitimmedM Jto^ulpbate of Stiontiaii 

Is leoominended as a flux in place of boiexy in tke processes of 
welding and brasmg^ i^usl with artizans, aai paitioilady where 

high temperatures are required. It has been used veiy suoceis* 
fully in the welding of harsh and re&actoiy steel. 

iSmAUcaUfrom Potato. — M. Vauquelin, in his experiments on 

the quantity of alkali to be obtained from the leaves and stalks of 
the potato, finds reason to caution agriculturists against a too hasty 
adoption of the culture of that plant, for the purpose of obtaining 
the potash. The quantity of alkali produced varies extremely^ 
with the nature of the soil, bdng, when caxbonaled, from one 
pound and three-quarters to five ounces for every hundi»d pounds 
of the green stalks, SfC, ^nd it varies also in its proportion to tbe 
other salts contained in the ashes of the vegetahby sometimes 
scarcely having a place. 

The quantity of potash yielded by the potatoes is in proportion 
to the quantity of decomposable salts, as acetates, oxaltes, tar- 
Ixates, malates, nitrates, Sfc, which they may contain ; a soil, 
however, would soon be exhausted of these, and thouf^, there- 
fine, where potatoes are cultivated, it may be adviseable and ad- 
vantageous to bum their leaves, and collect the alkali from them, 
there is no reason to expect that they would prove a constant 
source of potash, or that the cultivation of them for the alkali 
alone would at all compensate the expense incurred. 

17. Gunpowder inflamed •without a Spark, — M. Leroi has com- 
municated experiments to the. Royal Academy of Sciences, in which 
gunpowder has been inflamed by a blow, without the previous 
production of a spcurk. 

Frem experiments made in the labontory of the Royal InatitOi ^ 
tion, it has been found, that if 4j;unpGwder be mixed with pul* . 
verised glass, felspar, and particularly with harder substances, it 
may be inflamed by being struck violently on an anvil^ though 
faced with copper and with a copper hammer* 

18. Ghwmg Xoaqr.— M« Seroentini has succeeded in making 
rilver wire answer the purpose of the platinum wire in the glowing> 
lamps. From the continued effect of the heat the silver crystal- 
]izt& and soon becomes very brittle. 

19. New and Delicate Thermometers.— 1\ Cavali4re Landriani 
has described in the Giomale di Fisica, Sfc., a method con- 
trived and adopted by himself in the construction of very delicate 
thermometers; and, from his experience, he is induced to con- 
sider mstrumcnts made in his way much superior to the commoa. 
mercurial thermometer. 
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The form of the instrument is nearly that ol the common 

thermometer ; but the tube is of extreme fineness, a quarter of a 
grain ot mercury occupying in it a length of three, four, and 
even five inches. In order to blow a ball at the end of such a 
tube, it is found necessary to attach a condensing syringe to it, 
the elastic gum bottle not being suffident for the purpose ; and 
m forcing in the air when the end of the glass has been heated 
to produce the ball, great care must be taken that no moisture 
or oil enter the tube, as the smallest partkle completely closes 
up its minute passage. 

The ball and tube are then filled with alcohol in the usual 
manner ; and after this is done, the bore of the tube is to be ex- 
panded into two small bulbs near to each other, and to what is to 
be the top of the instrument, or the instrument maybe reversed ; 
ihe ball may be considered the top, and the other extremity bdng 
turned round may have the two bulbs blown on it so as to re- 
semble a common form ot the barometer ; this being done, alco- 
hol is to be introduced, until not only the ball and tube, but the 
lower bulb, and part of the upper are filled witli it. 

Jn these thermometers one object was to avoid the injurious 
cflect occasioned by the adheiuon of the sur&ce of the fluid in 
the tube with the glass'; the surface of the fluid is therefore not 
regarded as any indication of the state of the instrument, it is 
always in the upper bulb, and is very little altered by any alter- 
ation of temperature ; but a point is taken in the column of 
alcohol in the tube, by which to make observations, and this 
point is marked by a small cylinder of mercury ; and in addition 
to the advantage thus obtained* of perfect freedom of motion^ 
the column- which before from its minuteness was wi^ difficulty 
visible, becomes readily distinguishable at the necessary point. 
The mercury is readily introduced into the tube of the instru- 
ment by warming it, and then introducing its extremity into the 
metal on cooling ; it passes first into the bulbs, and may then be 
placed m any required part of what is to be the scale* and diis 
being done, the instrument is to be closed and graduated. 

In this way thermometers have been made so delicately, 
that with a ball of three lines and a half in diameter each 
degree (of Reaumur) has been ten and twelve inches in length, 
which extension allows of a division to the four hundredth and 
even the six hundredth part of a degree, without atlccting the 
accuracy of tbeinstrumient. In graduatmg it the prmcipal points 
nay be taken from a mercurial thermometer, and the division into 
equal parts adopted for tibeotibers. 

II C. Landriani enumerates some of the advantages this instru- 
ment has over common mercurial thermomeiei*s. It is more 
readily constructed, the adhesion of the mercury to the glass being 
obviated, and even the adhesion of the surface of the alcohol being 
of no consequence* Its material^ the alcohol, has more fluichty 
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and expansibility than mercury. In mercurial instruments tKe 
weight of the metal endangers the bulb, which, being necessarily 
thin, is liable to accidents in a much greater degree than when 
fiUed with alcohol. . Another important defect to which memirial . 
^ diermometeis are liable, and from which these are very nearly 
free, is the expansion of the ball at the extremity by the weight 
of the column of mercury in the tube ; and this column, varying 
with the temperature, and its pressure by position, errors of a 
very changeable nature are introduced. Thus, with a mercurial 
thermometer, having a ball of four or five lines in diameter, and 
degrees four or five lines in length, the temperature indicated ia 
not the same in a vertical and in a horisontal position** 

II C. Landriani proposes also the use of his instrument in de- 
termining fractions of degrees which cannot be observed by the 
common thennometer. This is done by graduating tlic instru- 
ment into degrees according to common thermometers, but not 
affixing numbers to them ; and then by displacing the mercury from 
part to part, the scale may he aiade to fsommence atany given 
degree. If the mercury be made to descend into the baU H the 
instrument, or to rise into the bulb, and the instrument be placed 
horizontally, the temperature of the whole may then be brought 
to any required point ; and that done, by placing the thermometer 
vertically with the ball upwards or downwards, as required, the 
mercury is made to enter the tube, and passes over degrees grar 
duated upwards or downwards ftom the temperature to which 
the whole instrument was biouj^t* 

20, New self-registering Thermometer — M. Landriani in a suc- 
ceeding number of the Giornale di Fuica, has proposed these 
diermometers to be used in meteorological observations as self- 
registering thermometers, and they appear very applicable to this 
purpose. They are to be constructed as before described, except, 
that besides the cylinder of mercury, which is the indicator of 
temperature, there is to be another portion of mercury within, 
either the ball or the first bulb, as the instrument is to measure the 
extreme point of heat or of cold. 

The use is as follows. Supposmg it put by, the indicating 
cylinder of mercury will, of course, be somewhere in the stem, 
and the other portion of metal should be in the ball ; if it be re- 
quired to mark the lowest degree of cold during the night, it is to 
be placed upright with the ball upwards, and the point where the 
indicator stands noted ; the mercury in the ball will rest just over 
the orifice of the tube, and will enter it on any descent of the 
column beneath; if the temperature diminishes, however, that 



• When the colnnm of netairy i* long and fine, the diffisrence between 

the degrees marked iu Uie proper position of the instrument, and when it 
is inverted, will amount to one and a half, and even two dejrees^ and iu 
moH iastrumeotA of this kind it may be observed. . 
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column will ascend, the spirit in the ball contracting ; but when- 
ever it begins to expand again, the mercury in the ball will de- 
scend, dividing the alcohol above and below it. When the instru- 
ment is next observed, therefore, nothing more is required to a&- 
oatain the extrenie cold of the than to naik the nuinben of 
degrees between tiie two cylinders of mercofy, and Aeie, sob- 
tracted from the numbers of degrees between the indicator, and the 
ball or the mercury at the first observation, give the degrees of cold. 

In ascertaining the extreme heat, M. Landriani proposed to use 
another thermometer with the ball downward, when the first bulb 
will become the receptacle for the registering portion of mercury, 
and liie diflerence between tiie two columns of alcohol indnded 
between the indicator and the bulb at the first observation, and the 
Indicator and registering mercury at the second, will give the 
extreme heat of the instrument between the two observa)dons» 

It would be easy, however, to make one instru- ^ 
ment answer both purposes, and one which M. Lan- \) 
driani depicts is very fit for them ; the ball is above, 
and the tube is bent just above the bulbs, so that they 
shall idso stand perpendicularly and rising upwanu 
from the tube. If then a small portion of mercury 
be appropriated to the ball, and another to the first 
bulb, the former will indicate the lowest temperature 
in the absence of the observer, and the latter the 
highest, the indicator of course always being present. 

21. Nem Fodset Blow-pipe, — Captain Bagoold has 

constructed an instrument of this sort, which is pin^ 
table, and in its use does not encumber the operator; 
by means of a screw it can be readily attached to a 
table or bench, and in this position, whilst the ope- ' * 

rator obtains an increase of power from the steady 
direction of the flame, ^oik hands are perfectly at 
liberty to manage the gbss or other matter subOiitted 
to its action. 

The instrument is composed of four parts or joints, 
viz., a flexible one of leather, (to which is attached a 
wood or ivory mouth-piece) and three of brass. 

The brass paits are made of drawn tube of three successive 
sises, so that each can be inserted into the other, moving freely, 
yet sufficiently aii^ght. The first is about three inches long^ 
and qmte straight and closed at the bottom, where a sharp double 
thread screw is fixed, which by worming into the table, or bench» 
secures it steadily ; and about half an inch from the bottom is a 
lateral opening, into which the flexible tube of one foot long is 
screwed. The second is composed of two pieces of tube united 
by a mitre joint, so as to form a rectangle, and, being inserted 
into the first, affords both e&tensiou and hoiimtal moUoiu The 
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third is perfectly similar to the second, into which it is inserted, 
giving a vertical movement, and to the extremity of this joint, jets 
of different sizes are adapted. The screw is guarded by a move- 
able brass cap for the convenience of the pocket. 

22. Specific Gravity of Gases, — The apparatus necessary for 
taking the specific gravity of gases by the following method, con- 
sists of a delicate balance, or beam, so constructed as to support*at 
each end a bulky yeutL One of these may be a globe or flasks 
furnished as usual with a stop-cock ; the oUier» of equal siae and 
weight, must be cylindrical, so as to allow of graduation into equal 
parts ; it must have a stop-cock terminating in a minute aperture. 

The two vessels, when filled with air and hung on the beam, 
should exactly balance it. When used, the globe or flask is to 
be filled with the gas, the specific gravity of which is to be ascer- 
tained, and &e/)ther is to beezhansled so fiur asto be die lighter 
of the two. Bemg placed on the beam, air b to be let into the 
cylindrical imsd until it equals the other in weight; it is then to 
be removed from the beam, and by having its aperture opened 
under mercury, the air within is reduced in volume until it equal 
in density to the atmosphere. This reduced volume gives the spe- 
cific gravity of the gas weighed : thus, supposing the cylinder to 
have been graduated into 1,000 parts, and that the expanded air 
within' it has been balanced against hydrog^ ifi the other vessel; 
dien, if on opening it under mercury it diminishes to 69*44 parts, 
69*44 is the specific gravity of the hydrogen, the air being 1,000. 

This form of the apparatus is appropriated to gases lighter than 
air, but by a slight modification (or the addition of weight) it may 
be used with heavy gases. It is an ingenious addition to the 
apparatus of pneumatic chemistry, and obviates some of the 
disadvantages attached to the <dd method.— TAoauonV Aimali* 

§ 2. Metbosoloot, &c. 

* 1. Meteors. — Vienna. On the last day of October a brilliant 
meteor was seen at Bucharest, about ten o'clock in the evening. 
Those who observed it, said it was a globe of fire resembling a 
fidling star, that it slightly elongated itself, and ended in a funt 
Ught, which disappeared in two minutes. A courier travelling 
on the road of Moldavia saw it, and described it as being exactly 
of the same form and splendour; he was one hundred and twen^ 
miles distant from Bucharest at the time. 

A similar appearance was seen, about half past eight in the 
evening of the same day, in the neighbourhood of the Bath of 
Hercules, near Mehadia, in the Bannat, towards the south-east^ 
and it is supposed to have resulted from the same meteor. 

Papers from Cojjenhagen describe a meteor as having been 
seen at Fuhocn, in the sou^i-wcst, during the night of December 
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21. It is described as a ball of fire, from which sparks issued for 
•0016 tunc* 

On the 2d or 9d of FebruAiyy about half past four o'cl<)ck in 
the afternoon, a meteor was observed In tro neighbourhood of 

Canterbury, in a south-west direction, moving apparently parallel 
to the earth's surface. It appeared of the colour and size of the 
rocket, and its altitude was supposed to be not more than a quarter 
of a mile. A similar, or perhaps the same, meteor was seen 
about the lame time paasmg over the ptrisli of Beckley, in 
Sussex. 

2. Aurora Borealis. — ^The height of the Aurora Borcalis does not 
appear to have been ascertained with much certainty, and there 
is still much discrepancy of opinion concerning it. I'he apparent 
position of a very splendid phenommm of that nature, seen in 
Aberdeenshire, on the evening of the 19th of February, 181 9, 
nay, if the same phenomenon was obaenred, and its position as- 
certained, about the same hour, at any station considerably to 
the north or south, furnish data, for obtaining, within certain 
limits, a rude approximation towards its elevation above the earth. 

The place where the following observations were made, is laid 
down in the best maps, in lat. 57** 1 1' N., long. 2° 30' W. of 
Greenwich. At this station, the magnificent meteor in qu^tion 
was first seen, about ten minutes past eight o'clock in the evenings 
forming across the heavens, nearly at right angles to the magne- 
tic meridian, a brilliant 2!one, or belt, of greenish light, with mo- 
mentary coruscations, tinged "with orange red and violet. It formed 
a segment of a nearly vertical arch, occupying about 120°, each of 
its extremities terminating behmd clouds, about 30° above the ho< 
riaon. 

The breadth of the sone of light, at its eastern extremity* where 

it was most vivid was about 4*^, and it gradually widened, so as to 

form a breadth of about 6° at its western extremity, where it was 
much more attenuated. The breadth varied slighUy and momen- 
tarily, with the coruscations. 

When it was tirst seen, the northern edge of the zone passed about 
5^ to the southward of the southernmost index star of Ursa Major, 

and the same dist^ce to the southward of the Zenidi ; it touched 
Capella in Auriga, and passed about 9^* SO' to the northward of the 
Pleiades, that constellation appearing in the middle of the zone. 

The phenomenon continued visible for about forty minutes after 
it was first observed, maintaining nearly its position with regard to 
the earth, and continuing nearly to have the same apparent dimen- 
nons, having only moved during that interval 2^ or 3^ southward, 
parallel to itself, becoming gradually less luminous, and enlarging 
its breadth to about 7** ; after which it totally disappeared. 

Immediately al'terwards, the horizon having become partially 
cleared of clouds, very brilliant auroras boreales were seen dispersed 
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along the quarter of the heavens, from west to north, extending 
from the horizon to an elevation of 30° or 35°, and remained vi- 
sibie for about two hours, when the observations were discontinued, 

3. On coloured Snow and lUan, — The Giomak di Fitka, &c., 

of November and December, 1818, contains an account and 
analysis of various showers of coloured rain and snow, from wbicll 
the following brief collection of facts has been taken :— 

A shower of red snow fell in Carniola in the nights of the 5th 

and 6th of March, 1808. 

On the same night, a shower of snow, of a rose colour, fell over 
the whole surface of Carnia, Cadore, Belluno, and Feltri, to the 
height of twenty centimetres. The earth was previously covered 
with snow of a pore white, and the coloured mow was succeeded 
by other of a pure white, neither were the two kinds mingled 
together, but remained peifectly distinct even during liquefactioii. 
When a portion of this snow was melted, and the water eva- 
porated, a little finely-divided earth, of a rosy colour, remained 
not attractable by the magnet, and consisting of silex, alumine, 
and oxide of iron. 

The same phenomenon happened at the same time in the 
mountains of Valtelline, Brescia, and the Tyrol. This snow was of 
a red or blood-rose colour, and was underlaid and covered with 
white sDOw. Its colour &ded gradually until it was dissolved. 

On the same evenings of the 5th and 6th of Match, 1803, ft 
shower of red snow fell at Pezso, at the extremity of the Valle 
Camonica. It was preceded by a very violent wind on the 5th. 

On the evening of the 14th and 15th of March, 1813, coloured 
rain and snow fell over a very large extent of country. Reid rain fell 

in the two Calabrias, and on the opposite part of Abruzzo, the wind 
being at K. and S. E. Snow and hail of a yellow red colour fell 
over all Tuscany with a north wind. Red snow fell at Tolmezzo, 
the wind being at N. £., and in the Carnia Alps ; and, finally, 
snow of a brownish ydlow colour §611 at Bologna, the wind 
being S. W. 

A pound of this last snow was found to contain three grains of 
earthy powder. During the evaporation a black substance was 
deposited, and the water became dirty yellow. The taste of this 
earthy substance was at first styptic, and then bitter. It defla- 
grated with nitre, and on being analyzed, gave the following 
results :— 300 gr. were composed of combustible, vegetable, or 

animal matter g6 

Red oxide of iron 96 

Alumine 36 
Silex 69 

'297 
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On the 15th of April, 181^, coloured snow again fell in Italy, 
on Tonal and other mountains ; it was of a brick colour, and left 
an earthy powder, very light and impalpable, unctuous to the 
touch, of an argillaceous ^our, and tasting a little acid, saline, 
and astringent. These characters agreed with those of the powder 
left by the coloured snow of March* 1803. This powder analyaed 



gave the following results 

Si lex 8 gr« 

Iron 5 

Alumine 3 

Lime 1 

Carbonic acid • • • ^ • • .5 

Sulphur ,25 

Empyreunnetic oil .... 2 

Carbon ....... 2 

Water (by reagents) .... 2 

Loss 2.25 



26 

Some reflections close this paper in the Italian journal, which 
arc briefly to this effect: — The analyses shew that the colouring 
matter of these snows differs from the substance of meteoric stones, 
and cannot be referred to their sources; and that it differs still further 
from Animal matter, originating as has been supposed from minnta 
insects. They shew, also that it cannot originate from the soil in 
' the neighbourhood of the place where it fiills, which deduction is 
also confirmed by the circumstance, that the wind is sometimes 
very violent, and at other times very calm, when the snow falls. 
The extent of country covered by these sliowcrs, as in 1803 and 
IS 13, extending to eight degrees in length and breadth, proves 
that the cause is not local but very general. These phenomena 
happen precisely at the time of the spring equinoxes, when impe- 
tuous winds are flying about, which originate in very distant coun<* 
tries. These winds, it is supposed, may possibly elevate the sand 
of distant regions in the air, and may convey the more 
minute particles to immense distajiccs, and these, adhering to the 
water of the clouds, at last descend with it, either as hail, snow, 
or nin» and produce the phenomena under eonsiderBtbn. In 
this point of view Africa offers an abundant source of these 
showerSy and ihey have been observed principally in those parts, * 
where on this supposition they might very well have been 
expected. 

A distinction is made between these coloured showers and such 
as are known to be volcanic ; and between the substances that fall, 
and the curious, but partial, patches sometimes found on moun* 
tainS) and lately in the north. 

4. Volcanic Island. — According to letters from Petersburgh, ad- 
vices had been received there of a new Volcanic Island having 



been raised among the Aleutian Islands, not far from Unalaschka. 
This phenomenon appeared in the midst of a storm, attended with 
.flames and smoke. After the sea was calmed, a boat was sent 
from Unalaschka, with twenty Russian hunters^ who landed on 
this iiland, June 1st, 1814. They fonnd it full of crefioes and 
pvecifiicefl. The suifiioe was cooled to the depth of a few yards, 
but below that depdi it was still hot. No water was found on any 
part of it. The vapours rising from it were not injurious, and the 
sea lions had begun to take up their residence on it. Another visit 
was paid to it in 1815; its height was then diminished. It is 
about two miles in length ; they have given it the name of Bogus« 
law. 

5. Earthquakes. — A Pekin Gazette of May 2d, 1817» contains 
an account of an earthquake which occurred in the preceding 
April, at a place called Chang-Ruh, on the borders of the province 
of .'Saechue^, on the western frontier of China. Above 11,000 
houses were thrown down, and more than 2,800 persons killed. 

Two earthquakes were felt at Cape Henry, St. Domingo, on 
November 20th ; five persons were killed, and some bouses were 
destroyed. 

A shock of an earthquake was felt on December 10th, 'about 
fAf^ o'clock in the evening, at Reggio^ in the duchy of Modena. 

Very violent shocks of an earthquake alarmed the people' of 
Genoa, on the 8Lh of January, to such a degree, that many fled to 
the country for safety. The shocks passed from Port Maurice to 
Saint Romi, which suffered much, but nothing was felt either at 
Nice or Alassio. Vessels at sea were veiy much agitated, so that 
the shock was supposed even much greater there than on land. 

Several shocks of an earthquake were felt at St. Ubes, on the 
24th and 25th of January last; no lives were lost, nor any damage 
sostafaied. 

• 

. A smart shock of an earthquake was felt at Ballenloan, in Glen> 
lyon, about five o'clock on the evening of the 11th of February. 
A tremendous gale, and much snow immediately followed it. 

III. NaTVEAL HlSTORT. 

% Zoology, Medicine, Geology, 4*0. 

1. Tapir in ^«a.— A circumstance interesting to zoologists has 
taken place in the discovery of the Tapir in Asia ; one of these ani- 
mals was observed by M. Diard, in the menagerie of the Marquess 
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9li Hastings, at Calcutta ; it had been taken by the people of Su< 

matra, and sold as an unknown animal. It differed in nothing from 
the American species, except in colour, which was a brown black 
on the fore part of the hinder limbs, the body and ears being white. 
M. Diard, saw also at Calcutta, the skull of an old animal which 
did not appear to diflfer from that of the American tapir. It was 
aaceftained that it came from Malacca, and on inquiry it waa 
A)und to belong to an animal, as common there as the rhinoceros 
or elephant. The teeth of the animal, and of the skull, seen by 
M. Diard, agreed exactly with those described by Cuvier, as 
belonging to the American tapir, and there is every reason to 
suppose the animal to which they belonged the same. 

2. Organic Rematm. — Whilst cutting the new canal, to join the 
Brink, in Cambridgeshire, a fine pair of antlers was taken up 
in a bed of shingles 22 feet below the surface ; they were attached 
to the upper part of the skull in which the teeth were very perfect. 

3. Physiological Prize. — An anonymous person has transmitted 
to the lloyal Academy of Sciences of Paris, a sum of money for 
the foundation of a prize in physiology ; and in consequence a 
gold medal of 440 francs value, will be given to the anAor of 
ue printed woik or manuscript sent to the academy before De- 
Cendier 1, 1819» which shall be judged to have most contributed 
to the progress of experimental physiology. 

' 4u Co«p-Poc& la Jiii&u--The following acco^ 

in Persia, is from a letter written by W. Bruce, esq., resident at 

Bushire, to W. Erskine, esq. of Bombay, March, 1813. 

" When I was in Bombay, I mentioned to you that the cow- 
pock was well known in Persia, by the Eliaats, or wandering 
tribes. Since my return here, I have made very particular in- 
quiries on the subject, amongst several different tribes who visit 
this place in the winter, to teuthe produce of their flocks ; sndi 
as carpets, rugs, butter, cheese, 4^. Their flocks during this 
time are 'spread over the low country to graze. Every .Eliaat 
that I have spoken to on this head, of at least six or seven dif- 
ferent tribes, has uniformly told me, that the people who are em- 
ployed to milk the cattle caught a disease, which after once 
having had they were perfectly safe from the small-pox ; that 
this disease was prevalent among the cows and shewed itself par- 
ticularly on th4 teats, but that it was more prevalent among» 
and more frequently cau^t from the sheep. Now this is cii^ 
cumstance that has never I believe before been known* and of 
the truth of it I have not the smallest doubt, as the persons of 
whom I inquired could have no interest in telling me a falsehood, 
and it is not likely that every one whom I spoke to should agree 
in deceiving, for 1 have asked at least near forty or fifty persons. 
To be more. sure on the subject I made most particular inquiries 



of a very respectable farmer who lives about fourteen miles from 
this, by name, Malalla, aud who is under some obligations to me ; 
this man confirmc(i every thing that the Eliaats had told mc, and 
further said that the diseast; was very common all over the coun- 
try, and that his own sheep oflen had it. There may be one rear 
ton for the EliiakB saying that they cttiight the infectioii ofiencr 
from the sheep than the cow» which is, that most of the butter, 
gtiee, cheese, Jjrc, is made from sheeps' milk, and that the black 
cattle yield very little, beMg moie used for draugilt thau aoy 
thi^g else. — Phil. Mag. 

5, Animal CakuU and Concretions. ^M. J. L. Lassigne has 
analyzed several concretions and calcuU from different animals vrith 
the following results: 

A calculus from tlie bladder of a dos;, was composed of urate 
of ammonia and phosphate of lime ; and dillers therefore from 
any edculus from the same animal, noticed by Fourcroy and 
Vauquelin. 

Urinary calculi from an ox were found to be formed of car- 
bonates of lime and magnesia. 

Salivary calculus from a cow. It was white, very hard, capable 
of being polished, and the size of a pigeon's egg; it contained 
much carbonate of lime, a little phosphate of lime, and a little 
animal matter. 

Concretion from the salivary duct of a hare. It was whitie, 
soft, elastic and of the exact form of the canal where it had been 
formed ; it contained an animal substance like mucus, a little albu- 
men, and in its ashes subcarbooate of soda, muriate of soda, and 
phosphate of lime. 

Concretion formed in the brain of a horse. It was white, ra- 
ther soft, and the size of a nut ; it was composed of cholesterioe, 
an albuminous animal matter, and phosphate of lime« 

Concretion found in the lungs of a cow, affected by phthysb pul- 
monalis. These were small white hard grains, united by a mu-* 
COUS matter, and contained phosphate and carbonate of lime. 

Concretions from a cyst in the mesentery of a bull, attacked by 
phthysis. They were like the preceding. 

A substance found in a tumour, in the mesocolon of a mare, 
was yellow, creasy to the feel, and smelling like rancid oil. It 
contauedchofestenn^ a substance resembling margaric acid, albu- 
men, a carbonated alkali, with phosphate and carbooalie of lime. 

6. Substitute for the Cinchona. — Anew kind of febrifuge bark has 
been proposed for use in France, an account of which has been 
miblished in the Jmmud Umversel des Sdeneet Medieaks and the^ 
rfouvcau Journal de Medeciae. A specimen has been received from 
the Isle of Bourbon, by M. Bosc, of the Academy of Sciences. 

This substance is employed by the negroes of Madagascar, and 
the Creoles of the other African islands, against the fevers so com« 

Vol. VII. O 
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moil in those southern latitudes. It is administered both internally, 
in decoction, and applied to the temples and hands in the I'orm ol* 
powiler, moistened with vinegar. 

I'he bark is rolled up like that variety of cinchona cordifolia, 
which conies from Loxa. Its epidennis is fiiwii-coloand, and 
covered in patches, with specks of a yellow farinous nattert bat 
less abundantly than that of the Jngiutum femigmea. The tex« 
ture of this epidermis, about one line in thickness, is granular, its 
taste bitter and aromatic. The more internal part of the bark or 
liber is of a reddish brown colour, and of a singularly bitter and 
pep|)er-like taste, with somewhat of the sweet flavour of liquorice- 
root. It presents no resinous appearance upon fracture. 

*l1ie shrub which yields this bark, grows very common in Asia, 
and the African islands. It was first figured by Van Khccde, in his 
Hortus Malabaricus, under the name of the Kaka-Toddali. From 
Linnaeus and Wildenow it has obtained the respective titles of Paul- 
liniu Asiatka and ScupoUa AcukatOy and Jussicu has lately called 
it ToddaliUy from the designation which it bears on the coast of Ma- 
labar. It is a small prickly, bushy shrub, and may be readily re* 
cognised by its floweis in axillary panicles, composed of a calyx, 
divided into five t^etfa, corolla pentapetalous ; stamina, five ; styles, 
and stigmata, three. The fruit is a berry of the size of a pea, con> 
tabling five dry oval seeds. It is wrinkled, and full of volatile oil. 

The leaves are alternate and dull, and covered like those of the 
Hypericum perfor at urn y by minute translucid points. They are oval 
lance-shaped, somewhat serrated, and even, like the btems and 
bninchesy with prickles. Hence this shrub belongs to the class 
Pentandria, and order Trigynia, and to the natural family of 
Terebinthacea (of Jussieu) not far from the brucea ; the astringent 
bark of which is also febrifuge, and anti-dysenteric. The bark of' 
the root is almost exclusively employed by the negroes. 

Dr. Cloquet mentions also a root lately received from Senegal, 
resembling very much the Toddalia, and used by the inhabitants 
for a similar purpose. It diflers from the Toddalia, in the greater 
th» and strength of if» not, but the particular chamcten of the 
plant are not known. 

7. lossil Wood, — A species of siliceous fossil wood was found 
by a sergeant of artillery, who accompanied Captain Sabine, near 
the top of a hill, in Hare Island, on the west coast of Greraland, 
in latitude 70° 26'. It had been a part of the trunk of a pine 
tree, about four inches in diameter. The hill is in the interior of 
the island, about four miles from the shore, and is considerably 
more than 900 feet above the level ot" the sea, being higher than 
an intermediate hill, the elevation oi which was ascertained 
bai-oinctxically. 
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IV. GbNBRAL LiTBRATURBy ifC. • 



I. Ortek MiquUiet m tie Crwiea*— Part of a letter fipom the 
engineer Von Steer, at the fortress of Fanagoria, in the govem- 
jnent of Tauris, formerly the Crimea.' Aug. 20, 1818. 

Among the curiosities of this place are the remains of antiqui- 
ties of the time of the Greeks who planted colonies here. In the 
b^inning of this month, in digging up a hill, a stone vault was 
discovered which contained a corpse, six feet and a half long, in 
a very good state of preservation. The head was ornamented 
with a golden garland of laurels, and on the forehead a golden 
medal, which represents a man's head, with the inscription, PkiSp, 
On both sides of the corpse stood golden and earthen vessels, as 
was the custom among the Greeks, also several golden chains and 
ear-rings, and on one of the fingers was a gold ring with a 
valuable stoue, on which were represented a male and female 



fuded that uiis was the burial-place of one of Philip's generals.*— 



2. Antient Tombs, — The tumuli, called the Chronicle Hills, 
Upon Gott Moor, near Whittlesfoid* Cambridge, have been lately 
opened, and, from appearances, are supposed to be Celtic rather 
than Roman tombs. Upon opening them, four skeletons, which 

, were found lying on their backs, were removed from the larger 
one, and also some broiien pieces of terra cotta, with red and 
black filazinj!. 

About one hundred yards distant two other sepulchres were 
found and opened ; they contained Nektons in soroi, constructed 
of flints, pebbteSf 4^. In the first soros, which was five feet 
square and eight feet deep, were found two skeletons. The 
uppermost appeared to be the larger ; the blade of a poinard or 
knife was found under the skull, which rested upon the body of 
the other. The soros was full of dirt, and patches of a white 
unctuous substance, like spermaceti, adhered to the flints. It 
had an oak bottom, black, but here and there stained green, from 
the corrosion of an antient bronse vessel. Laige iron naib 
were also found, but much corroded. In the other soros, which 
was only four feet square, but eight deep, a human skeleton was 
found, and another below it, in a sitting posture, with an erect 
spear, the point of which was iron. Nails were found here, but 
no wood. 

Abundance of small quadruped boues were found here, which 
are supposed to have bdonged to a kind, of lemming once ex- 
isting in thtt country, but now not known in it— See oiaOt. Mag. 

3. Fasti Coruuhres, — A new fragment of the Fasti Consulat es 
has been discovered at Rome^ in the neighbourhood of the temple 
c»f Castor and Pollux. It is composed of seventeen lines, and 




From all this it may be-con- 



PkiL Mag. 



O ^ 



MiicelUamus IntMgenee. 



relates to the second Punic War, which, it is expected, will be 
much illustrated by it. 

The fint volume of a collection of these fingments hu been 
pnblished at Milan. Signor Baxtolomeo Boighen> the editor, pro- 
poses to illustrate and aiTaoge the whole of them, and the work it 
expected to foim three volumes, quaito. 

4. Ancient Town in Egypt, — An ancient city has been dis- 
covered in the mountains, about nine hours* journey from the Red 
Sea, between and 25^ of latitude, 'fhere are still above 800 
houses remaining, and among the ruins are found various temples. 
There are eleven statues, and the fragments of others. The 
French traveller who discovered this place, has also ascertained 
the ancient stations that were appointed on the route through tlie 
desert, going from the Red Sea to the Valley of the Nile. They 
are at distances of nine hours from each other. — ( Revue EncycUh- 
pitHqne.J 

5. Antiquities at Aries, — A very elegant ancient vase, three feet 

high, with a number of funeral urns, lacrymatores, earthen lamp, 
coins, a large fragment of architecture, and a medal struck to com- 
* meraorate the marriage of Constantine, have been found at Aries, on 
the banks of the Rhone. Excavations are now making for the 
discovery of other antiquities. 

6. Ancient Srt%e.— A stone has -been taken up lately, in the 

Rhine, from one of the piles of an ancient bridge, on the side of 
Cassel. It was four feet long and two wide, having for an inscrip- 
tion LEG. XXII. It is judged probable, therefore, that the bridge 
has been built by the 22d Roman Legion, which is known to 
have come from Syria to Ment2, sixly-nine ycaraadlter the birth of 
Christ. 

7. Scientijic Excursion in America. — A scientific excursion is 
proposed up the Mississippi, and its tributary streams, by a party 
of persons, who have built a steam boat at Pittsburg for the pur- 
pose. It is intended to set out immeifiately, and not less than 
three years ate appomted for the purpose. 

8. Skin of the Rhinoceros* — It appears from some experiments 
made lately in India, that the skin of the Rhinoceros will resist a 
musket-bhot, though fired from a piece at a short distance only. 
These experimeWS were made on the body of an individual, which 
had been of great siae and very old. It was' kiUed near Oiral* 
para, on the borders of the Asam country. The number of 
them in these parts is immense. The Bourampouter is some- 
times so covered by them, that, though nearly a league across^ 
the smallest vessel cannot find ioom to pass. — Annales de Chime, 
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Bf&TUS. 



At Homo, 



At the 
Hospitals, 



ill?gitiii|itt«. 



illegitimate^ 



iBoys, 
Girls, 
S Boys, 
I Girls, 

C Boys, 
f Girls, 
5 Boys, 
< Girls, 



Natural 
Cmidren, 



ToUlofbirtbs.J^,'^; 

acknowledged, j 
abandoned, J ^?^^'^ 



2,216; 

3,213 S 

148 I 
141 S 
2,360 I 

12,119 
11,040 

U073 



M«9 

4»6l8 



1,037 < 

3,503 

3,494 



9,047 



At Uonw^ 



At the Hospitals, 

French Military, 
In the Prisons, 
Deposited at the Morgue, 



(Males, 
f Females, 

i Males, 
Fema^ 



5,805 
0,379 
3,911 

4,072 > 81,124 

602 
83 



KAmmiAOBi* 

Bachelors and Maids, 5,171 

Bachelors and Widows, 355 1 

Widowers and Maids 605 1 

Widowers and Widows 851 



6,388 



These tables are from the Anmdu de CHtme, and were fur- 
nished by the Prefect of the Department at the Bureau des Longi- 
tudes. They differ from those published in the Journal de Phar- 
made, the number of deaths there given surpassing the number 
here by 262. 

The number of deaths from the small-pox were, io 1817, 
740, acoocdiDg tD the Amalu de Ckkme, and m whioh the wes 
are enummated; but the Jownud de Pkarmaek gives the number 

at 486. 

The number of ascertained suicides, in 1817, was 197; And of 
the 272 deposited at the Morgue, probably One half may be 
added to these. 

10. General Population and Territory, — The table of popula- 
tion and territory of the present civilized world, as lately exhi- 
bited, gives to China 200,000,000» and 1, 200,000 square miles of 
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territory ; to Great Britain 20,000,000 of population, and 100,000 
square miles ; and to the United States 10,000,000, and 2,500,000 
jniles; and the total of the whole world is, of population 435,800,000, 
and of territory ^^^7^000 square miles ; so that the United State!» 
have the largest home territory of all the natioiiB except Russia. 
China is not included in this* becanse it contains many parts 
barbarous and helpless. Britain possesses 150,000,000 of sub- 
jects in her colonial empire, and posseses a dominion equal to 
nearly one-fifth of the whole surface of the globe. 

II* Tiiui <ffered m JFVoiice*— The Society for Encouragement 
of National Industry in France have ofifered the IbUowing prizes : 
improved manufacture of sewing needles, 3,000 francs; dressing of 
flax and hemp without soaking, 1,500 francs ; new method of sil- 
vering the back of mirrors, 2,400 francs ; dyeing wool scarlet by 
madder without cochineal ; for artificial diamonds and precious 
stones, 1,200 francs ; preservation of alimentary substances ac- 
cording to M* Appert s process, 2,000 francs; best mode of salting 
provisions, 2,000 francs ; construction of a country windmill, 4,000 
francs; for planting the Northern pine, 1,000 francs; for planting 
the Scotch pine, 1,000 francs. These have been offered before^ 
and are not yet merited. 

The following are other prizes :— for the completion and per- 
fection of the fRona, (a machine for raising water,) 1,000 francs; 
for the construction of a new water-whed, 3,000 francs; a mill 
ibr cleaning Indian com, 600 francs; for the- establishment of 
wells for obtaining water by,filtration, two prizeS; 1,500 francs and 
3,000 francs ; preparation of materials adapted to the arts of 
engraving, 1,500 francs ; a substance that may be cast in a mould 
like plaster of Paris, and of greater durability, 2,000 francs; manu- 
facture of Russia leather, two prizes, 1,500 francs and 3,000 francs ; 
to the maker of the hyidraulic press, that shall have been substi- 
tuted for the common presses of oil and wine, 2,000 francs. 

The amount of prizes offered by this Society for the Encourage- 
ment of the Arts amounts to 7^,600 francs. 

12. Gcof^e WUkTr^-Zerak CoOntm* — George Bidder (tf Morton, 
Hampsted, who possesses such ready and surprising powers of cal- 
culating, is at present in London. It is perhaps not generally 
known, that he asserts the ability of communicating his method to 
others, and of enabling them to perform the same things as himself. 
Zerah Colburn also made the same statement ; and from the de- 
velopement of part of his method, there is no doubt it can be done, 
but it would require ml excellent memory, and probably would 
. not bo very generally applicable to um. Td mathematicians, en- 
gineers, and others, however, it would present great advantages ; and 
it should be known, that both George Bidder, and Zerah Colburn, 
have offered to disclose their methods, on condition that they be 
remunerated in a respectable manner. 
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Id the Third Week in April will be published, in One Volume 8vo., with 
upwards of a Uuudred Wood-cuts, Plates, &.c», 

A MANUAL OF CHEMISTRY; 

Containing the principal Facts of the Sdence, arranged in the 
order in which they are diseaased and illustraited in the Lec- 
tures at the Royal Institution. With a Prefatory History of 
the Science. « 

WILUAM THOMAS BIUNDE, F.R.S^ 

Secretary to the Koyal Society, and Professor of Chemistry in the Royal 

Institution. 

Printed for JOHN MURRAY, Albemaile^Stnet 
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made under the authority of the Farming Society of Ireland. By 
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Jvfy 1819- 

Art. I. An Introductory Discourse, delivered in the Ank- 
phiikattrt of ilk Lomdon ImiiihtiUaHf on Wedanda^^ the 
bthofMatft 1819. By WiUiam Thomas Bnmde, See, 
R. 8, and Profemr of ChemiUry m the Royal JbetUuikm 
of Great BritaiM* 

I HAVE been honoured by the request of the Board of Manage- 
ment of this Institution, to deliver a course of lectures on the 
PriDciples of Chemical Science ; and, highly as I am flattered by 
the distinction which they have thus deemed it light to confiyr 
upon me, I should-feel uneasy and. embanassedy were I not, on 
this occasion, and at the vefy threshold of my undertaking, to 
assure you that \ have acquiesced in their wish, under the im- 
pression of considerable diflidence, and asomewhat painfol anxiety ; 
that I had hoped and expected that a task so arduous and im- 
portant, would have devolved upon an abler Professor, and would 
have been consigned to one of more eloquence and ability than 
the very humble individual who now stands before you, to plead 
the cause of science. I should, indeed, have altog^er declined 
the office^ and shrunk from in responsihility, had not experience 
akeady convinced me that candour and kindness would be, the 
prevalent feeling of my audience, and that they would dispense 
these in direct proportion to my wants, if they find my exertions 
unremitting ; my zeal unextinguishable ; and my desire, limited 
only by my power to excel. 

Under these impressions, I enter upon my design, not with fear 
and trembling, but with confidence and alacrity ; rejoicing in :he 
opportunity of shewing my seal in the came in which we axe cm* 
Vol, VU. P 
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balking ; and of coaductiog you, to the best of my abilities, into 
the enchanting realms of experimental science. 

On account of many circumstances, which it is quite unneces- 
sary to recur to, no attempt will be made, during the present sea- 
son, to institute a regular series of philosophical or scientific in- 
struction ; to speak the truth, our means arc inadc(iuate to such 
an undertaking ; our forces arc scattered, and it will require time, 
and skill, and exertion, to marshal them into order, and to 
bring them, duly equipped, into the field : indeed, it is to the 
unremitting seal and activity of your Board of Management, that 
such arrangements, in respect to' apparatus and assistants, have 
been made, as enable me, upon the present occasion, to open my 
coone widi the most ample confidence that nothing will ever be 
wanting on their part , to furnish such auxiliaries and supplies 
with a liberal and discerning hand. 

As chemical science will form a feature, and, I trust, a promi- 
nent one, of the various courses of information and instruction, 
that are to isstie from this room, it shall be my earnest endeavour 
to lay before you, in simple, but perspicuous terms, the leading 
oljects of that important and beautiful depai^ment of physical 
knowledge ; to make you acquainted with some of its already 
atchieved conquests in the dominion of nature ; and to expose 
some of the probable results of its future progress ; and I propose 
to fulfil these intentions by an experimental inquiry into the 
powers and properties with which matter is endowed, and which, 
as it were, preside over its chemical energies, causing, modifying, 
or preventing them* These, 1 hope, will soon be rendered fami- 
liar to you under the heads of attraction* heat, and electricity* 
fbr such these powers-are. 

It shall be my great object to accomplish these ends in the most 
clear and perspicuous manner ; to divest those branches of science 
that I am to deal with, of all abstruse and recondite terras ; to de- 
stroy the fortification of hard words and hidden meanings with 
which they are sometimes surrounded ; and to shew that they 
may really be brought home to the business and bosoms of men. 

But, before I proceed to any further remarks, or expatiate upon 
the particular objects and ends of my own department of know- 
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ledge, it becomes me to reraember, that we arc to-day, for the first 
time assembled within these walls, to pay our tribute to literature 
and science at large ; that the doors are opened to every range of 
tcientific inquiry, and classical erudition ; to every attainment which 
can expand, embellish, and. improve the mitid of man. Under 
these eircumstances, Isay^il becomes me to speak in more i^eneral 
tenns; and I shall, tberefoie^ eodeavonrto set forth a few of th^ 
advantages that society may expect to derive from this munificent 
establishment ; to shew how far it merits your patronage ; and to 
convince you that, in the work we are undertaking, regard is not 
merely to be had to its immediate consequences, but that we are to 
consider its influence upon aftertimes, and to look to the benefits 
that it is to diffuse upon generations yet to come. And I am con*. 
Tinoed that I shall be- able to shew, that in establishing this Instita^. 
lion In the heart of the city of London, you have done a g^eat 
and glprionsdeed for posterity ; you have opened a fountain which 
will never be dried up, but will continue to ftow into, and fructifjr, 
the commonwealth of science for ages yet to come. 

The projectors of this Institution deserve our first thanks ; they 
have shewn the fallacy of the opinion entertained by the greatest 
political philosophers; and have demonstrated, that high com- 
mercial rank and wealth are not im:ompatible with enlarged 
minds, liberal views, and cultivated understandings. We are told 
that, consideriog.the mercantile eminence of their country, and 
persuaded that whatever increases the splendour, increases equally 
the strength and activity of commerce, they thought it due to die 
dignity and glory of the empire, that her commercial metropolis 
should be graced by a literary and scientific Institution, on a 
liberal and extensive plan. They judged, and wisely did they 
judge, that such an establishment would make commerce acquaint- 
ed with sciepce ; and tha^ by their appioadmation, each would 
draw forth and invigorate whatever there miglit be of latent energy 
and power in the other. We accordingly find that, under this liberal 
and creditable feeling, they subn&itted their views to the consider- 
ation of their fellow-citizens, and solicited their co-operation; 
that their desiga was universally approved, and that a subscription 
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of considerable amount was almost immediately raised within the 
walls of our city. 

Such was the auspicious beginning of this establishment. A 
portion of land was then purchased, and on the 4th of November, 
1815, the first stone of the buiUing in which we are now assem- 
bled was lowered into its place by the Biayor of London. As the 
building advanced, its growing wants were met with proportionate 
liberality, and a magnificent library and amphitheatre, with their 
Yarious auxiliary apartments, have been at length brought under 
the same roof, constituting one of the noblest ornaments of the 
city of London. 

I shall first ask your permission to dilate somewhat upon die 
immediate advantages and benefits which may reasonably be ex- 
pected to result from this undertaking, and to crown the splendid 
exertions of its founders and patrons'; let us here, however, pause 
for a moment, lo express our earnest wish and humble hope that the 
great Disposer of events may approve of the motives of this assem- 
bly i that His blessing may rest upon the work ; that He may render 
it, in our hands, subservient to the great and disinterested purposes 
of extensive utility, which it is its sole object to attain; and that 
in firture times this edifice may be the j^ory of our children^ 
children ; that commerce and science may here be entwined in 
perpetual friendship, uniting their streng^ for the glory of the 
empire, the stability of the throne, the perpetuity of our gltniout 
constitution, and the prosperity of the pcoi)le at large. 

The intimate union that subsists between science and commerce, 
and between literature and the arts ; the individual, and, therefore, 
the public improvement to which this union tends; its influence 
in elevating, in the tank of nations, the countries that are blessed 
by its happy influence, are truths inculcated by our knowledge of 
the woild, and with illustrations of which every page of hisloxy 
teems. But history also records the downftH and degradation of 
learning; she shews us that, where Science and the Arts oucc 
flourished in all their vigour, and grew, as it were, in a native soil, 
they subsequently withered and decayed, leaving little else behind 
4han a few solitary relics, which, like the ruins of some gieat 
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(xiifice or temple, in the midst of a barren plain, tell us that mag- 
nificence once dwelt, where we now see nothing but sterili^and 
deiolation. Such are tlie truths recoided by the unening pen of 
hiaCoiyy which has shown that ereii when knowledge and taste 
had been interwoven with the ^eiy manneis and habits of a 
people, and disseminated amongst Uvge and prosperoos nations, 
frequent instances have occurred of their utter loss and oblitera^ 
tion ; insomuch that their very existence would be problematical, 
were it not for the undeniable proofs, which they have left of 
dieir former excellence, and which, measured by the powers 
and capacities of succeedmg ag^ appear like the productions of 
•a superior race of beings. 

Thus, as one ofour poets has beautifully expresssedit, ** the dawn 
of human improvement seems to have smiled upon that &bric 
which it was ultimately to destroy, as the morning sun gilds and 
beautifies those masses of frost-work, which are destined to vanish 
before its meridian splendour/' 

Reasoning upon these things, historians have sometimes gloomily 
denounced those happy emotions which a nation rising to eminence 
is apt to produce in a liberal and humane mind : they have talked 
to us of the declension of our natural energies, and have told us, 
that all our struggles and exertions, though tendmg to temporary 
splendour, will ultimately be involved in a desolate abyss; that 
the productions of age, can stand in no competition with the 
vigorous sallies of youth. From the days of Homer, this has 
been the burthen of the poet's song, and the opinion has, in 
many cases, received the deliberate sanction of the philosopher. 
Adverting to this subject, a UUe eloquent writer * has observed, 
that although opinions mostiy obtain credit by their antiquity, 
this opinion, in particular, derives no advantage from that cir- 
cumstance; on the contrary, that very antiquity is.Uie most 
decisive proof that it is wholly unfounded. If, says h^ the 
human race had declined from its pristine vigour between the 
period of the Trojan war and the time of Homer, to what a 
degree of imbecility must it have fallen in the reign of Augus- 
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tU8. *' And if, in like manner, the complaint of the Roman poets, 
of the dIeterioratioD of the honuui race be well founded, to what a 
nuMiabltt itate of degradation miut it before this time have been 
reduced. After ao long adefcent, is it possible that nature coaU 
still have pfodnoed a Dante or an Ariosto, a Comeille or a Racine, 
a Shakspeavepr a Milton; nanes which amply show that her 
-vigour is not exhatnted, bnt that she ttill continues to bring forth 
the fruits of the mind no less than those of the earth ?*' 

If we ascend from poetry to those nobler and more divine 
energies of the human mind which are employed in the search 
after truth; in removing the film from the intellectual eye of 
man ; in developing the mechanism of nature by experimental 
TCseaich; we have only to mention the nanws of Kepler, Galileo^ 
and Copemicns ; . of Boyle, Bacon, Newton, and Hooke, to 
show, that here nature has neither retrograded, nor remained sta* 
tionary. It is foliy, therefore, to assert, that the golden age has 
passed away, and that man is suffering corporeal and intellectual 
degradation. On the contrary, let us hope, that if not baffled by 
its own perveraeness, the human race is really tending, in regular 
and progressive cooise, towards improvement, and thali every age 
of the world is more enlightened than that which preceded it 
We know that history does not exactly bear us out m these hopes* 
bnt we shall presently be able to trace the cause of such disap- 
pointment, and to calculate npon the probability of its con- 
tinuance. 

Among the causes that have contributed to those vicissitudes 
of the human energies of which we have been speaking, some 
have, 1 think, ignoiantly adduced local aituadon and climate; 
but let ns remettber one contradictory instance only, and it will 
be sufficient to confate such a notion. Let ns remember that the 
Greeks rose from the very dregs of barbarism till they became 
the masters of the world, and that that very Greece which was so 
long the garden of Europe, afterwards became a sterile desert. 
Bceotia lay in the vicinity of Attica, and consequently enjoyed the 
same climate ; yet were the Boeotians as dull as the Athenians 
were acute. The splendour too of Grecian science was diffused 
not only through Greece itself* bat extended to colonies far dis- 



m the London IntiitiUufn, %l\ 

tant from die metropolis* and very difiereHt with raped to 

climate*/' 

There are writers who have told us, that there is a tide in the 
arts and sciences which always tends to their elevation and de- 
clension ; and further, that when they come to perfection in any 
state, they necessarily decline, and seldom or never revive in 
that nation where they had formerly flourished. To the general 
truth of these remarks, history and experience oblige us to assent ; 
but, instead of resting content vrith die fact^ and acquiescing in > 
its necessity, let us endeavour to trace it up to its cause, and to 
ascertain whether such fluctuations are really ordained by nature, 
or whether they arise from the untoward propensities of man. 

In thus viewing the subject, it will presently be apparent, that 
there are direct and immediate causes for that obliteration and de- 
clension of science and art that we have just adverted to ; that 
' it has always heen indicative of a degradation in the moral pha- 
lacfer of the people ; characteristic of declining liberty* and of , 
overwhelming oppression ; of the rise of despotism, and the &11 of 
freedom : That wherever these causes have co-operated, the best 
feelings and energies of tlie human mind have been blasted ; effe- 
minacy and indolence have slided into the place of manliness and 
activity; vice has gained the ascendancy over virtue ; and all that 
is estimable in the human character, all social virtues and public 
spirit, have dwindled into selfishness and deceit. It is then to 
public morals and public liberty that we are to look up as the 
shield and helmet of the arts and sciences, and as constituting the 
anchor of their salvation. Under a jealous and suspicious go- 
vernment, be it republican or monarchical, the faculties and ener- 
giesof the people are palsied and frozen up. Underafree constitution, 
the mind is neither agitated by apprehension, nor deadened by jea- 
lousy and suspicion ; freedom of inquiry and of expression are in- 
terwoven with its very existence, and all the noblest characten of 
man shoot forth with vigour and blossom in securi^. 

In the inaugural oration which was spoken by the eloquent and 
learned Counsel to this Institution, at the ceremony of its foundation, 

* See the AbW Andres, as quoted in Mr. Rotcoe's Dinoiirse, deliverid 
at Hr opcninf of the livcrpool inttitation. 
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these principles were well illustrated, by directing our attention to' 
the spacious provinces which now compose the Ottoman empire, 
but which once were the seat of science and of conunerce. Then 
mte they dignified by wisdom and valour, and were the fairest 
portion of the Christian world. But when the Qmumy of their 
invaders deprived them of these inestimable bkssingi^ no tongoe 
can adequately describe the sad and mdancholy reverse. Large 
territories dispeopled, goodly cities made desolate, snmptuoiis 
buildings become ruins, glorious temples subverted or prostituted ; 
true religion discountenanced and oppressed ; all nobility extin- 
guished ; violence and rapine exulting over all, and leaving no se- 
curity except to abject minds and neglected poverty. Such is the 
state of n country without religion, and morals, and fieedom : Would 
you behold a countiy in possession of them, IooIe to your own; 
contemplate the number and ma^dficence of her cities, the hi^ 
state of her agriculture, the activity of her manu&ctures, the easy 
intercourse between all parts of the nation ; her grand foundations 
both for learning and charity ; the graceful dignity and conciliating 
ease of high life ; the importance and respectability of the middle 
ranks ; the industry and intelligence of the lower ; the general ve- 
neration of the constitution ; the general obedience to the law ; the 
general devotion to their countryw-^uch is Britain. If it be in^ 
quired by what means she has attained this height of glory and 
prosperity, we must refer it, under the blesring^ of Providence, to 
our intellectual liberty, to the respect in which morality and reli- 
gion are held by the public ; and lastly, to that happy union of 
science and commerce, for which, in every part of her history, she 
has been eminently distinguished. 

If from the earlier wc descend to more recent times, to the 
period which has elapsed since the revival of letters, and which fol- 
lowed that melancholy chasm in the intdlectual and moral history 
of man, commonly called the middle ages, we shall find, that here 
also the same great truth is inculcated, the 'same relationship exhi- 
bited between ignorance and prejudice, and vice and slavery ; be- 
tween freedom and independence on the one hand, and every qua- 
lity which adorns the intellectual capacity of man, on the other* 

Towards the beginning of the 15th century, we discern the g^s 
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oC thoie innovations which tended to the revival of letters in Eu- 
rope ; the landscape began to xe-^pear^ after the imindatioa of 
hariiariam with whidi it had been overwbdmed for the protracted 
period of nearly a thousand years, and various ciieumstaaces co- 
operated to give a new Imiiulse and activity to causes which .bad 
long lain dormant, ** for in no one age, from its commencement to 
its close, does the continuity of knowledge seem to have been en- 
tirely interrupted ; there was always a faint twilight, like that au- 
spicious gleam vi^hich in a summer night fills up the interval be- 
tween the setting and rising sun." These causes have been so ad- 
mirably summed up by Dr. Robertson, in his View of the Prog^ress 
of Society in Europe, from the subversion of the Roman Empire 
to the beginning of the 1 6th oentuiy, that I shall not attempt either 
to abridge or recapitulate them. The revival of letters was follow- 
ed by the Protestant reformation, and by the invention of printing. 
The former encouraged a freedom of inquiry into religious matters, 
which diffused a congenial liberality of sentiment over other sub- 
jects of investigation ; in philosophy it tended to dispel the trifling 
eavillings of Aristotle concerning matter, foirm, motion, and time; 
and it gradually led to the substitution of reason for habit, as a go- 
iming principle. 

The invention of printing was also attended with most import- 
ant effects upon the human mind. For us, says an elegant 
writer upon this subject*, who have been accustomed from our 
infancy to the use of books, it is not easy to form an adequate 
idea of the disadvantages which those laboured under, who had 
to acquire the whole of thdr knowledge from universities and 
schools ; blmdly devoted, as the generality of students must then 
have been to the peculiar opinions of the teacher who first un- 
folded to their curiosity the treasures of literature and the won- 
ders of science. Thus, error was perpetuated, and instead of 
yielding to time, acquired additional influence in each successive 
generation. In modern times, however, this influence of names 
is at an end. The object of a public teacher is no longer to 

♦ See Mr. Dugald Stewart's ]>issertatkm, pnfiMd to the SufpianctU io 
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inculcate a particular system of dogmas, but to prepare his 
pupils for exercising their own judgments. There is another 
circumsUnce which also especially merits attentioDf namely, the 
inAuence of the foregoing causes in encouraging among authors 
the pnctice of addressiog the multitude iir their own vernacular 
tongues. To the seal of the reformers we owe this invaluable 
innovation ; the sacred books were in almost all the kingdoms 
and states of Europe, translated into the language of each re- 
spective people, and from that moment the prejudice began to 
vanish which had so long confounded knowledge wilh erudition, 
and a revolution commenced in the republic of letters analogous 
to what the invention of gunpowder produced in the art of war. 
** AU the splendid distinctions of mankind," as the champion and 
flower of chivalry indignantly exclaimed, ** were thereby thrown 
down, and the naked shepherd levelled with the knight clad in 
steel.** 

I have now, I trust, adduced sufficient evidence to prove the 
active causes that tend to the progress and welfare of literature, 
science, and art; to these we are to look, as the sources of those 
glorious conquests which were made in Europe within two cen- 
turies after the revival of letters ; and it was under such auspicious 
influence, that in the reign of Elizabeth, the English mind put 
forth those unrivalled energies that conduce to the enthusiastic 
reverence with which we mention the names of Spenser, of Shak- 
speare, and of Milton, 

Whither, as to their fountain, other stars 
Repair, and in their turns draw f^^olden light: 

and which, concentered in Bacon, stamp him a& the greatest, 
most universal, and most eloquent of philosophers ; whose doc- 
trines, compared with the subtleties of the schools, are as the 
noon-day sun, to the transitory meteors that float in the earth's 
atmosphere. 

From these considerations, I am conducted to the second ob- 
ject of this Introductory Discourse, in which I am to endeavour 

to show the intimate union that subsists between the scientific and 
commercial interests of a country, and especially of Great 
Britain. 
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To shew the necessary connexion that subsists between the 
pAigreas of the sciences and that of the useful arts, and between 
and intellectual improvemeot, will, I trust, become 
one of the leading objcct^of public iustructioa in this Atnphl- 
theatie ; for it will not only stimulate to exertion by the flattering 
picture of human abtltty and resources which it displays, but 
will also show how much the happiness and perfection of our 
nature is concerned in the exercise of our relative and social 
feelings ; bow nearly our interests are connected where they 
often l^[>pear widest apart. The philosopher, says Dr. Johnson, 
nay vecy justly be delighted with the extent of his views, and 
the ailifioer with the readinem of his hands ; but let the one 
remember, that without mechanical performances, refined spe> 
cnlstion is an empty dream; and the other, that without 
theoretical reasoning, dexterity is Ittde- more than a brute in- 
stinct. It is, says he, pleasing to contemplate a manufacture, 
rising gradually from its first mean state, by the successive 
labours of innumerable minds ; to consider the first hollow trunk 
of an oakft in which, perhaps, the shepherd could scarce 
venture to cross a brook swelled with a shqwer, enlarged at lest 
into a ship of war, attacking fortresses, terrifj^ng nations, aeCdng 
stonns and billows at defiaiibe, and visiting the remotest parts o£ 
the globe. And it might dispose us to a kinder regard for the 
labours of one anotlier, if we were to consider from what unpro- 
mising beginnings the most useful productions of art have proba- 
bly arisen. Who, when he saw the first sand or ashes, by a 
casual intensmess of heat, melted into a metalline form, nigged 
with excrescendes, and clouded with impurities* would have 
imeglned ttut in this shapeless lump lay concealed so maajr 
coaveoieneies of life as would in time constitute a gfeat part of 
the happiness of fiie world? Yet, by some such foitnitous 
liquefaction was mankind taught to procure a body at once in 
a high degree solid and transparent, which might admit the 
light of the sun, and exclude the violence of the wind ; which 
miglit extend the sight of the philosopher to new ranges of exist- 
ence, and charm him at one time with the unbounded extent of 
the material oeatiaDy and at another with the endlem subordi- 
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nation of animal life; and, what is yet of more iraportaoce, 
mil^t supply the decays of nature, and succour old age 
lalMidiaiy sight Thus was the first artificer in glass employed, 
Ihough without his own knowledge or 'expedition. He was 

fiwnlitating and prolonging the enjoyment of light, enlarging the ' 
avenues of science, and conferring the highest and most lasting 
pleasures ; he was enabling the student to contemplate nature, and 
the beauty to behold herself. 

It would be easy to trace other arts* and other manufactures, 
to their recondite and remote sources, and to display the most 
unexpected and important events springingfirom trifling causes, and 
of an apparency undignified origin. To shew in the interwoven 
boa£^ of the grove; and the mde attempts of unlettered nations, 
tiie elements of Gothic and Grecian architecture. To discover 
the simple clothing of rude and barbarous countries, composed of 
the barks of trees and skins of animals, gradually merging into 
more and more complicated manufactures, in which usefulness 
and comfort arc blended with beauty and elegance ; to exhibit the 
simplest methods of reckoning time, the hour-glass, or the gra- 
duated candle* slowly leading to the pendulum-clock, and chiono* 
meter. 

In all the arts, and in every branch of science, there has been 
the same slow, yet certun, progress ; and in tracing their gradual 

progression, we shall ever find it most rapid and complete in those 
countries where commerce and her attendants thrive and are 
cherished. 

Under the influence of commerce, the barren islands of Venice 
gradually became the seats of wealth and magnificence, and the 
abode of literature^ science, and the fine arts; and it will, perhaps, 
be remembered by many present, that, in his. Inaugural Oration 
already quoted, your learned Counsel pointed the attention of his 
hearers to the splendour of the towns of Belgium, to their nume- 
rous public edifices of exquisite and costly architecture, and to 
the numberless paintings, and works in marble, gold, silver, iron, 
and bronxe, with which they abound ; and desiring us to recollect 
that, during a period of about two hundred years, all these cities 
have been in a declining state, reminded us of what they were in 
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the sunshine of their prosperity. He told us, and truly too, that 
the fostering hand of commerce collected all these treasures. For, 
said he, till the imprudent conduct of the Dukes of Burgundy, and 
of tbe home of Austria, drove comineice to Amsteidaniy the Ne- 
therlands were her finrourile sent ; and all these monumeiili of ait 
and science owe their existence to the commerciai acquisitions, and • 
wellnlirected mumficence of the burghers of Bruges, Ghent, 
Antwerp, Brussels, and Louvaine. 

With the commercial history of our own country, my au- 
dience cannot but be well acquainted. To point out the beneiits 
flowing from its commercial aggrandizement would, indeed, be 
a pleasing labour, full of substantial and solid grstiflcatioo, 
but we need only look around us, and every dgect thatmeett 
our eye proclaims the debt that is due to oommerc^; the 
very walls that surround us speak* and teU us that they were 
raised by her for the protection of science. But the amo-mt of 
this debt is rendered most obvious by considering our own country 
in its natural aspect, without any of the benefits and advantages of 
commerce, and we then presently discern, that without her, science 
would have been debarred of all her essential aids ; she brings to • 
our marts the produce of every climate ; converts our tin into 
gold, and our wool into rubles. ** I havQ ^ften fimded," says 
Addison, in one of his essays on the benefits of commerce, when 
I have been upon^XIbange, one of our old kings standing in per- 
son where he is represented in eflRgy, and looking down upon the 
wealthy concourse of people with which that place is every day 
Med. In this case, how would he be surprised to hear all the 
languages of Europe spoken in this little spot of his former domi- 
nions, and to see so many private men, who, in his time, would 
hftve been the vassals of some powerful baron, negotiating like 
Princes* for greater sums of money than were formerly to be met 
vridi m the royal treasury.'* 

While we are thus contemplating the means and power of 
commerce, and reflecting upon the liberal aid which science has 
received at her bands, let us not be unmindful of what remains to 
he done; le( m hope that the arquaiBt<nce thus anspicHNuly - 
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begun, may advance to intimacy, frieodthip, and regard ; and that 

the mural crown of our city, already the emblem of dominion and 
strength, may embrace within its protecting circle the interests of 
science, and become adorned by the rays of intellectual light. 

If commerce has, in many instances, muni^cently contributed 
to the promotion of science, science has, on the other hand, ren- 
dered liberal and essential service to our commercial interests; 
and of the various .branches of science, chemistry stands, in thn 
respect, foremost in the first rank ; so important, indeed, is it to 
the progress of society, that no people ever attained any consider- 
able degree of civilization, independent of the chemical arts. The 
•steam engine is generally and universally allowed as the most 
noble and effective present ever made by philosophy to the arts ; 
and, considered in the abstract, it is indeed singularly calculated 
to excite our admiration and surprise ; but when we carry our 
eye from the simple instrument, to its applications, and when we 
view the numerous branches of manufiicture that depend upon it 
as tlieir prime mover, the understanding is scarcely capacious 
enough to grasp them, and wants power to do homage to those 
by whose skill and industry this machine was perfected, and 
tamed, as it were, into submission. Let me recommend those who 
complain of the introduction cf machinery into our manufactures, 
and whose clamours are loud against this substitute for manual 
labour, to reflect upon the state we should have been in without 
it One of two things must, in that case, have happened* Either 
our fields must have been overrun by invaders, and our impor- 
tance In the scale of nations degraded into something worse 
than nonentity, while those who have so «:loriously defended us 
abroad were busied at home at the loom and the distaff ; or our 
traffic must have stagnated ; and our trade, instead of having been 
shaken only, would have been wholly subverted and annihilated. 
Let us then be tliankful diat our liberties are preserved to us en- 
tin ; that although we have indeed idt the shock which has pal- 
sied so great a portion of Europe, and reduced many of its stales 
to trembling imbecility, we are still suffered to live, and breathe, 
and enjoy our being; and let us> above all things, seriously and 
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stedfasUy exert ourselves to avert the difTicultics that surround us, 
with that maaly and temperate zeal which becomes the British 
character; 

Among the luefiil 'art8« it is difficult to select one that is not 
very immediately dependant upon chemical principles^ and in 
reverting to the history of those arts, we shall find ourselves obliged' 
to confess, that their leading improvements have been derived from 
the same source. It would be trite and tedious to enumerate all 
that chemistrj'^ has done for the arts of bleaching, dyeing, calico- 
printing, and tanning. In the arts of pottery* of glass, and porce- 
lain making, or in the apparently more remote operations of the 
brewer and the distiller; but it may not be useless to inform you, 
that the discovery of the present mode of making oil of vitriol, of 
preparing vinegar from wood, of extracting tUe pure acid from the 
lemon ; that the abstruse and apparently abstract inquiries into the 
propagation and effects of heat, are so many sources whence these 
improvements have been derived, and whence individuals, often 
ignorant of their origin, have enriched themselves, and benefited 
the community. I the rather dwell upon these things, because it 
is a common, though a gross error, to depreciate the abstract in- 
quiries of the philosopher and the chemist ; to consider all as empty . 
and idle that does not contribute to immediate instruction or pro- 
fit; forgetting how frequently it has happened, that even he who 
has excited the derision of his contemporaries, has merited and re- 
ceived the gratitude of posterity. •* If w hat appears little be univer- 
sally despised, nothing greater can be attained, for all that is great 
was at first little, and rose to its present bulk by gradual accessions 
and accumulated labours.** 

To enumerate all the advantages which science has conferred 
upon the arts, and thence to deduce its influence upon the welfiue 
of our commercial interests, would lead me to inquiries of such ex- 
tent and importance, as to exceed my adequacy to do justice to 
them ; I can only recommend the investigation as well deserving 
attention, and more especially to those who sceptically deny the 
happy results of the intercourse between Science and Art. 

Before I take my leave, I feel it my duty on this occasioD, to 
advert to, and answer some objectioiis that have been vxfSsA ag^it 
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lilenuy and leieiittlie etteblishments, considered in tbeir relation to 

the mercantile world, and as affecting particular classes of society. 

It has been said, that literary and scientific attainments are in- 
compatible with tliat attention to business, with that activity of 
mind, which is essential to those who would flourish in mercantile 
and commercial occupati<nu ; and it has been supposed, that the 
young man who is just entering upon the career of life, is paiticu- 
lariy open to such olgectionable and nnpiopittous influence* But let 
OS candidly and dispasriooately look at the state of this questioik 
There is no one whose mind can always and incessantly bear di- 
rection to one snbject ; whose thoughts will always run in the 
same channel ; the bow must sometimes be unstrung ; diversity 
of occupation must be resorted to for relief; and amusement must 
sometimes become our business. ^Vhatever our occupation may 
be, some degree of variety and relaxation is required, and it is 
admitted upon all hands, that if these gaps and chaims in the life 
of a man of buriness are not employed in the acquisition of some 
kind of infermation» or in the cultivation of some branch of litera- 
ture, science or art, they will seldom remain hannlessly employed. 
There are fortunately very few whose minds are so degenerate as 
to rest quiet in absolute idleness ^ and if these do not resolve to be 
industrious, they will seldom be employed without injury to them- 
selves or others ; unable to contain themselves in a neutral state, 
they invariably sink into vice, when no longer soaring towards vir* 
tue. It is indeed so absurd to suppose, that the attention of a man 
of business is to be injured and distracted by occasional incursions 
into the regions of literature and science, that all objections to 
establishments like ours, founded upon such imputations, require 
only to be mentioned, in order to be rejected as the vapid mias- 
mata of ignorance, or despised as the illicit offspring of prejudice 
and credulity. The mind of man was never intended for an un- 
weeded garden", but was formed for cultivation and embellishment. 
By the union of literature and science with the ordinary affiurs of 
the world, we not only derive present eijqyment, but lay up a 
stock of future satisfection, which tends to recreate the languors of 
age, and to shed a lustre upon the evening of life. How different 
must be the view of past life in the man who is grown old in know- 
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.ledge and wlsdon^ from diat of him who is grown bid in igiioimiGe 
and ibUy ! The latter is liice the owiur of a barren country, that 
filb his eye with the prospect of naked* hills and plains, produc- 
ing nothing either profitable or ornamental ; the other beholds a 
beautiful and spacious landscape, divided into delightful gardens, 
green meadows, fruitful fields ; and can scarce cast his eye on a 
single spot of his possessions that is not covered with aome beauti- 
M plant or flower." 

The lasft and I trust to the present aodience, not the least inter- 
esting subject, that it is my busmess at present to advert to, relates 
^ the opportunities offered by establishments of the nature of this 
Institution, in improving female education. <* It is not," said Sir H' 
Davy, in propounding the plan of the Royal Institution, ** it is 
not our intention to invite them to assist in our laboratories, but to 
partake of that healthy and refined amusement which results from 
a perception of the variety, order, and harmony* existing in all the 
kmgdoms of nature'; and to encourage the study of those more ele- 
gant departments of science* which at once tend to exalt the under- 
standing and purify the heait.*^ 

^ It is somewhere said in the Rambler, that all appearance of 
science is particularly hateful to women ; and that he who desires 
to be well received by them, must qualify himself by a total rejec- 
tion of all thai is rational and important ; must consider learning as 
perpetually interdicted* and devote all .his attention to trifles, and 
all his eloquence to oompliment. 

It is barely possible that such might have been the state of 
things at the middle of the last century ; but the case is now 
widely different ; and, in consequence of the dift'usion of general 
knowledge and information that appears in all respectable classes 
<tf society, ignorance every where meets with contempt. In these 
observations it is very £ur from my intention to recommend the 
abstract sciences as part of fiimale education, xbut merely to ad- 
vise the a(6quisition of generad information. Pedantry is at all 
times nauseous, but never So disagreeable as in female attire, 

where it is always indicative ot the absence of the more estima- 
ble and useful mental acquirements. ' ' ' 

Let us then indulge the hope, and exert ourselves for kk ful^ 
yoL.VIL Q 
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filnenl^dMit withiii tlwse walls Scitac^aMIitenMenmy citalilah 
a pennaaenft and fiiendly iaiercoilfBe witii CdtjiimKe ahd Tradii ; 
tlttt they may enttrtoto iileagul»agBiMligDoiiote,ped«itry,atid 

prejudice, in defenoe of the true endt ef Imoirledge ; that tbeir wm-* 

rits may be duly appreciated, and set forth with dignity dnd with 
truth ; and that these means may be so directed to the improvement 
of the moral as well as the intelleetiud character, that " our Meiw 
chants may become as PrinceSp and our Trafficken the ttnly ho> 
MNiMfcleof the«arth«" , 



Francis Bauer, jP. L. S. P. H.S^m a Letter to W. T. 
Brande, £^ > '^^c, R» S,, Sfc. 

Dear Sir, 

ALTBQU.OHlhadheard various reports and opinions respecting 
that curious phenomenon, the Kcd Snow (discovered during the late 
Northern Expedition, under the command of Captain Roib» on the 
17t)i of August, 1818, in BalBn's Bay, in lat 75^ 54', N. and 
long. 67* 15'* W.) I had no oppoitunity of seeing it, until the 
28th of February last, when I received a quart bottle full of the 
mcllcd snow, for the purpose of ascertaining (as far as it could be 
effected by microscopical observation,) whether the red colouring 
matter were an animal or a vegetable substance. 

I now venture to lay before you a detailed account of the mode 
and result of my investigatmii ; and if you should deem it deserve 
ing the honour of iiaertioa in the Qnarteriy Journal of the Royal 
Institution, it is entirely at your service. 

After the bottle had remained at rest for eighteen hours, I found 
on examination that its contents consisted of perfectly clear water, 
having deposited a sediment at the bottom of the bottle, not quite 
a quarter of an inch kn thickness (or in proportion to the water, as 
1 to 34.) apparently txmiisting <)f an eattiemely fine poivder, cf a 
dark red colour. 

Carefully uncorking the hottle^ without disturbing its contenlf,. 
I dipped a small ivory instmnieDt into the dear water, and placed 



ft4fQf^lvluch covered Aipace of about a sixteenth part of A^WWt 
inoliy^iipoii »pl«iftgkMt; aod briagpngk-iiiidMrtlio miffoicppet I 
«Ucff««d it to be pum watwroa thttMUftfioef wUolk floalMg; 
about 15 or SO extremely minute organiied tpkeneil corpusdetp 
or globule^, of different sioes, perfectly oe]o«i>leit end transparent, 
I repeated these operations several timest aad £ound always tb» 
SABae appearances. 

I then Aook Ae botde, in order to mix the sediment with tilt 
waiMv^liieb «ee wjr sooDeffiBctadrendtbe vMe coatenit 
came tiegad with elight crimson colour. Potting • small drop oC 
tfns cOlonted water upeo tbe plain ^bis^and brjagi^g it witlun tH* 
field of the microscope, I observed some hundreds of siniltfr 
globules, of various siaes, most of them nearly opaque, and of a 
fine dark red colour, all of which soon sunk to the bottom, but the 
franspareat and colourless gjobuks remained floatiog on tbe suHace 
ef thewtOer* 

ThceaglkMesIcooUfMHDparetonodungbufteiihertfaepel]^ ^ 
•f some pbmts, cnp to the minutefungi of tibe genus «reds. 
Wkh this im|»ession on my mind, Xexamipedthe subject moie 

dOscly, and, employing stronger magnifying powers, soon found 
several individuals still adhering to their pedicles, the same as I 
have found in most species of vredo, and which dijitinguisbes tbete 
. minute ftivg^ fiN>m the pollen of some plants. 

As the water eis tbe glam under |he microscope grsduaUjr cvv 
^ poialsd, I ehaerved sAio the tame gjnnulated glutinous substi^ 
. which al««je issues* fm those Ain!gi^henripe»aM which I he» 
liete contains its seed. When the water is, entirely evaporatatf* 
and the globules become quite dry, they stich together in the 
aame manner as all species of uredo do, and in that state they can 
hardly be distinguished in shape or colour from the uredo fcetida* 
Having dried a sufficient quantity of these globules, I put them 
iipoftsoltoehol^iran,and the small of tbe fumes ^vMml alio thai 

tiMy are vegetable matlis* 
The above experiments I repcatedt wath a sufficient qnenti^ o^^ 

the uredo fatida, and Hie results were precisely tbe same ; tbe fipo' 

and coloured fungi sink to tbe bottom of tbe g^ass« or bottle, and 

Qg 
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form the same kind of sediment, and the unripe and cololirl€s# 
fungi remain floating ; and when piit^ in a diy state, upon hoi 
Iron, the smell of the fiimes is the same as that Which is produced 
hy the red globules. 

. It was at this stage of my investigatlot), and after I had ascei^ 
tained the above facts, that I gave it as my opinion, that the sub- 
stance which gives the red colour to the snow is not of animal 
origin, but a fungus of the genus uredo. This was on the first of 
March last, several weeks previous to the publication of Captain 
Boss's narrative of the voyage, and before I knew that any one 
else had investigated the subject, which I only learned when I read 
the accounts given in the publication ; but at that time I had al- 
ready pursued tljc subject further, and ascertained additional facts, 
all of which tended to confirm my first opinion; at tiie time when 
i expressed that opinion, I had only seen the fungi in a detached 
and loose state (see Figs. 1, 2, 3, and 4, in the annexed Plate,) but 
on the 14th of March, as I was pouring out a'larger quantity of 
the contents of the botde, I observed several flakes, of a jelly-like 
white substance, with many of the full<-groWn red fungi adhering to ' 
it, which, when brought under the microscope, proved to be the 
same cellular or articulate root, or spawn, which is common to 
most species of tiredo, (see Figs. 5, 6, 7, 8, and 1{>.) 

On the l6'th of March I poured a considerable quantity of the 
cioleored water into a larg^ conical-shaped rummer, . to obtain 
more of the sediments; when, after it had been standing at test 
twenty-four hours, I found, on examination, that, although a con- ' 
siderable quantity of sediment had been formed, the inner 8urfiu:e 
of the glass, iis far as the water reached, was entirely covered with 
a single layer of the red fungi. This appearance continued un- 
altered till the fourth day, when I observed the fungi were gra* 
dually losing their colour, and small flakes of the jelly-like spawn 
became evident in several spots on the inner surface of the glass ; 
and after the ^ass had stood at rest three days longer, I found the 
fungi had entirely lost their colour, and the new-formed spawn 
had increased considerably ; and on bringing a small portion of 
the !>ubstance within the iieid of the mici'Oi>cope, I fouud the whita 
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spawn tbe same in appearance as that which I found in the origi- 
nal bottle, and a great many very minute colourless young fun^ 
^ were adheriug to its surface. 

After the glass had stood at zest another week, I examined 
anoiher partion^ and found tbe new spawn had not oply conaidei^ 
. ably increased in qoantityt but even the mark made on the glass 
where I scraped the first po|rtion off, was nearly obliterated, bdng 
' overgrown by newly-formed spawn, and the new fungi had nearly 
attained the ordinary size of full-grown fungi, but were still per- 
fectly colourless, (see Fig. 6.) 

I have since repeatedly examined the contents of the glass, but 
have not observed any material change. The increase of new 
iiingi continued evident for about three weeks ; since that time the 
marks on the glass from which the substknce had occasionnlly 
been removed, . remained visible and uncovered, and the fungi, 
accumulating in large clusters, detached themselves from the 
glass, and sunk to the bottom, without ever attaining the red co- 
lour, though the substance has now been exposed to the open air 
for the last ten days and nights. Hence it appears evident, that ' 
idle new«>£onned iiingi never come to perfect maturity ; . and that, 
when the seed of the primitive plantisexhausted, the incfeaseoeases. 

The origMial red, as well as the newly-produced colouiless 
fungi, when left to dry, become both the same brownish gray co- 
lour, (sec Fig. 7 ;) but if the red fungi, wliilst fresh, are bruised 
and rubbed on the skin of the hand or the face, they form a pig- 
ment of the most bright vermilion, or red lead colour, which re-' 
mains unchanged, even over night, and till it is washed off with 
soap and water. 

The results of Dr. Wollaston's chemical analysis, published in 
Captain Ross's narrative, correspond also in every material point 

■with those obtained by Tessier, in experiments made with uredo 
fatida, and uredo segetum. (See Traite des Maladies des GratMt* 
Par M. rAbb6 Tessier, p. 225-235.) 

Having diligently ascertained the above &cts, I £ael now not the 
slightest heBitadon in saying, that the substance which givas the 
led appearance to tJie mow is « new species of tmedb^ and for 
which I think the most proper specific name is utodSf . 



uiyiiized by Google 



Micrmcoficul Obanrntum 



Thw* can no doubt but this new species of vrtdo gr^vs tifMH 
ASttt anow where it is found ; for it appears impossible that the 
ttance coold be brought from any distftnce by tke wind, or any 
tAxf means, to tbat spot in «> peM, a <|ttantity ; for iH^ ia stated 
In Captain itott^ namtNe, lhat the extent of liie crimsan«tillb ii 
abMit eight miles ; the sides of the tiilboniHikh it wm found aie 
«hoilt six htindfed feet high ; and 4ie says, the party whieh he had 
tient to procure some of the snow ** found that the snow was pe- 
netrated even down to the rock, in many places to a depth of ten 
or twelve feet, by the colouring matter ; and that it had the ap* . 
pearance of having been a long time in that state.'' But it is not 
Staled in how many places the parly had been digging •ten -or 
tmlve feetdeepin the snow* 

In a journal of the same ^royage, ^nbliahed hj an ellieer f€4m 
Al^seander $ in die account given liiere of tlw ired snow* it is stat* 
ed, p. 63. " 'Hiis -substanee, whatever it may be, is very plenti- 
ful, on this part of the coast, the snow being covered with it in 
different places to a considerable extent, it is soluble in water, . 
to which it gives a deep red colour, but, when aUewed to settle a 
jitde,eiiikst0thebottom, leaving 4he water almost colouriesB. it 
is werfby x>f lemark, that this -cokmiingmntlei*, 'be it wliait It im^, 
4oet w>t feneiraie monc tkamammek or Iwo heBeath 4kt surfMeof 
' 4kb snow," Sfc» Sr€» This appears «eftainly moie ^pfob ab l e ; %itom» 
ever, it will be better to leave little difierence to be settled by 
•the respective travellers. 

Ml, Blown, in a very short -note, published m Captain R«8s*€ 
aiaiinttve» expresses an opinion that the plant miglit fcea fr f w al i ii ; 
and quotes tremelUi cruetUOt in the £nglish Botany, IFig. -HM, 
That phnt I have not yet seen in nature, but, judging 4om the 
•quoted figure, as wellas finm the description, I am firmly pef>- 
Buadod it is no tremella, but most likely an uredo. The authors of 
the English Botany, in their description of this plant, say, " When 
examined, with a microscope, it proves to be a congees of ex- 
trem^y minfote, pellucid, globular granuhitions,allequal4n«ise." 

They oeadude ^tbeir •desoriptton with saying, ^ We are null 
•iwaiethat it can only apnk as a tmutki tiUmoM obsfrmliqBs-aRi 
made on the loibjaoti" 
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It is true the species of vreda which I have hitherto examin- 
fn\f and those described by Persoon, are parasitical plauts, grow* 
iflg o(/)er vfuptebtey ; but that I think does not prove that 

grow otfaerwiM. I kopw least on^ iiutaii^ 
that tliese same ptfaritical plants c«i» and do» vegeliit? pnn 
pafMiB (OH Qlbc^ siibrtancet.than living plants, for* ip 18pr» during 
{By investigation of the diseases in com, I pQt some barley and 
oat ears, which were partially infected with smut (which is the 
uredo segetum,) mtp brown paper, to preserve as specimens, in 
which, on examining them in about three or four months after- 
wu^l/h I Mod tbo (iiqff bad ihA oidy entirely ccmsumed ijeveral 

g^wing a|i4 iiiuUipl;r>n(; ^ 
pffKBi;, on wbich Hjl^ bad spaead iironi tbe #everal spikeCa of tbo 
in distinct raya* of two or three incbea in length, and tbe 
quantity of fungi thus produced on the paper is at least three times 
• the quantity the original ears could have contained ; these speci- 
mns are atili in my possession. I have no doubt but that the 
mtdo 4figthim» m well as tlie uredo fttida, vegetate and propagate 
inMUiMBPar.anlibetoiV kbdogii known tolbat tbep^ivei^ 
ieed<om,«ownon land wbicfa, aevaral yeaia before, prQduC(e4 
^MMedliaaiea, viUlikewiae be iniecled, though, during the inter- 
val, no wheat or barley has been cultivated on that ground ; and 
it is not probable that these fungi and their seed should have been 
lying in tbe ground inactive for several years ; but their extreme 
minuteness, and their dark colpiir, renders H <^1d)<>s^ impossible to 
dafeact tbam on llto gnwd; perliapa sofne tptnio pb^ervationa 

fltj^^b^ ^JlJfl^^ftM^ ^h^^^ '^JO^J ^pB^IDO ^ifiCMftV^jil^^o 

The method I have used to ascertain the iisfd sh^io aod aiie qf 
fliese ftmgt, la that which a thirty year's practice and experience 

has convinced me to be the most simple and most accurate; 
and, in cases of such extremely minute objects, the only practi- 
cable mode* st2.» by means of a glass micrometer, , in a DoUond's 
• mnpoimd micsoacope. 

The micrometer employed on thif ^KQwioOt was « line of an 
jnchin leagMi, divided into 400 pad% which .divide the aquara 
indi*iHlo 1^,000 parte, or squares. On examination under tho 
microBcopey I found that four full-grown fungi, in a c^ose line. 
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occupy exactly the space of a ^-i- part of an inch in length, 
(see Fig. 1 ;) therefore 1 ,600 of these fungi are required to form « 
xvhole inch in length. Hence the real diameter of an individual 
fall-grown fungus of uredo nioaBt is the one iioutaml 
part of an meh. 

In the annexed plate, Fig. I, represent a tt9%to P"^ ^ * 
square inch, and shews that, in order to cover its whole surface, - 
l6 fungi are required ; consccjuently, to cover the surface of an 
entire square inch, two millionjive hundred ami sixty thousand such 
ftiriqi are requisite. 

The above part of a sqiiare inch (Fig. 1.) being repre- 

sented of the site of a whole square inch ; it is tberefbie magpified 
400 times in diameter, and 160,000 times superficies, and emy 
object represented within that square is consequently magnified in - 
the same degree, Tiz.,fmtr hundred tmes in diameter, and onehut^ 
dred and siiti/ thousand times in superficies. 

The form and size of the fungi is ascertained, as above stated, 
by means of the glass micrometer, in a transparent state, and their 
colour, by placing them on white paper, and viewing them with m 
strong magnifying single lens, in an opaque state. 

To afford an opportunity for immediate comparison, I have re* 
presented in the annaccd plate, two well-known species of uredo, 
viz. uredo fcttiday which grows within the grains of wheat, and 
constitutes the disease knowa by the name oi' s?}iitt-ballsy or pepper" 
brand {sec Figs. 10, 11,) and the wedo grandnis, which grows on 
the leaves of wheat and most grasses, and occarieos the disease - 
called^the red ruii, (Fig^ 8, 9*) Those figpirea'aie magniiied in th« 
same degree as uredb inoaiis. 

Fkavcis Baubb. . ' 

KevhGreoh 25M AprU, 1819. 

Explanation of the Plate. [Plate VI.) 
. Fig. 1. A -.g-J-j-~ part of a square inch, containing l6 full- 
grown fungi of uredo nivalis, magniiied 400 times in diameter, or 
160,000 times in superficies. 
Fig. 2* Some young fungj. 

Fig. 3. Some fhll-grown fungi, but laiger than the usual, or 
^ncral, siae. 
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Tig, 4. A large sized fungus, in a colourless and transparent 
state, when it is seen that these fbngi are netther rectlcular nor 
oeUular,^bttt the gnmnlar contents are in that state peiceptibk. 

il^* 5; A cluster ofionglojrdilleieDt siies, on titirir spawn^ as- 
fonnd in the origmal bottle. 

Tig. 6, A dnflrter of nearly full-grown colourless fungi, on their 
spawn, as lately grown in an open glass in the house. 

Fig. 7. A small cluster of full-grown fiiugi, in a dry state. All 
the above figures represent uredo nivalis. 

Tig, 8. A cluster of the same iiingi on thehr spawn. 

Tig. 9. A ^ part of an iadi In diam^iert sustainit^ 3 fall* 
grown fungi of uredo gramime. In these fungi a hexagonal lectin 
cnlation is perceptible. 

Fig. 10. A cluster of the same fungi of different sizes and ages, 
on their spawn. 

Tig. 11. A ^ part of an inch in diameter, sustaining 4 fuU- 
^^Qwn fungi of uredo fatida. 

"Erery object in this plate is magnified four humdred times in dia« 
•meter^ and out hundred mid sittfy thmuaud times in snperfides ; 
and if the objects were contemplated as soUds, thegr would be 
magnified sixty-four mUSoHs of timee. 



Art. 10. Jiiditional Remarks relating to the i%mci MarMes, 
describedin the Siseth Folwne of thUJoumai, By C. R. 

Cockerelly Esq. 

1 visaxD Athena with Mr. f ost»r« in. 161 1» and we had tha 
good fijrtune to meet with a society of Germans, whose objects 
and puisvits were, like ovtr own, chlefiy directed to the remains 
of arti In examining the temples of Athens, with our lamented 

friend and companion, tlic Baron Haller*, some details, of sin- 

* This estimable and ingenious man expired at Athens, after a short 
illness, brought on by exposare to the malaria of the country. His virtues, 
and singularly amiable qualities, have rendered his loss most severe to his 
friends, and bis death has deprived the world, in a great measure, of many 
valuable ooticea on Gieek remaiot, which bia long stay and imeiampled 
diligeBeebadcQlleeted. The portif«ialhiBiabanniBiR4iicliIlHidapart» 
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gular interest and novelty, induced us to form the project of exca« 
vating the Temple of Jupiter at ^gina, for the purpose of ascer- 
taining how Iftr these iinight be found common to olher remaini 
of Gmciaii «mhitectm, as woU m for tbo gMW^l o)^ of 
•dYtnciog our ftadks. 

Uf.lMikt oi joiiied4Mir yuty, w4 iiiDM»lfl#er 

endof May, m viiM 4m raminni, and fiitcM ^wrilwt i|||d<p 
the platform on which the temple stood. An anciratCftTeinnne- 
diately under the north-oast angle of it, which doubtless served 
the purposes of o*»c|iilar and other mysteries of the god, was now 
C^^iteHed into ihe h«biMipf» f«f iW w^m^ the co^ve- 

aipiu; of piir ^pcpiiipyiicB^ 

Bong at some dis&nce firom the irillage, ve proviM OW^* 
«elw wiffa aima, and a Januiaiy ftpm Athens; for ^ 
Saronic gulf is so infested with the MaldoC and other pirates, |» 
C^n to deter travellers from risking a visit to so remote a spot. 

We, however, formed a strong party, and watching by turns 
mUk a hUmtg .fii«, jfetr .which the woody sides of the FAQheUeman 
HouBt piovyed ^ amply; we were in ii^tle apprehension of 
iBtemipdon. Heie iwpei»Unm)y twenty day« in the de^giil^ 
puisnit of this excavation» and ve attained fimfMy t|ie <dlM 
of our journey, in the restoration on paper, from the admeasnie- 
ments we procured, of every detail of this ancient temple. 

We had not expected the extraordinary result which forms 
the subject of this Memoir, for it could hardly be supposed that 
n period of at least S»(K)0 yean conld have passed, during which 
ikmnfhe cufiouty of travtUeiit even the hand of jnan» should 
have left these singular remains wmoticed. 

The present propWetor, ffis Royal HI^UMH the BoM Boyil 
of Bavaria, has reserved the publication of the detafls ef hii 
statues on an enlarged scale, and as they arc now placed in the 
Gallery at Munich, it is hoped that they will shortly appear with 
an the minuteness and attention due to such interesting subjects; 
ihoTaists of them, however, which, by an agree ment at the sale , 

is, however, in my Lauds, in consequence of an arrangement between us at 
tlkf time of our sepai dtiou , but the greater part are in tbe posses*i<m of 
U. R. H. tbe Prince Ro>al of Bavaria. 
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WLie 4» %e ftimished to the several former proprietors, arc daily 
expected in England. The exertimis of Mr. Foster and myself % 
to acquire the originak fer this country, are well 'known to those 

- acqiiaintod with the proceeding of the €oBniitt^ 
Commons, on (he subject of the Adtenlea Haihlet^ 

The .£gifietan statoes fcnush the oidy iUttstratioiis m our 
poMciBion, of tiie Iwfoic costane end wnottr, n deitofRwd by 
Homer, .fischylus, and the earliest Grecian writers; and the 
great nicety of execution in the smallest detaib, corresponds 
perfectly with the exactness which the ppets have observed in their 
dtefcriptkm ; anunitte and scnipaloitt attention is paid to each tit 

. and fastening* and at if the whole had been dllbied to the severest 
scrutiny, the parts never seen, weie equdly lomiihed with exact 
resemblance of each particnlar detail, in the most ancient coins 
of Corinth, Sybaris, Posidonia, and the earliest Greek cities of 
Italy, as well as of Ionia, which were much earlier proficients in 
arts, than those of Greece Proper ; and in the vases of the most 
archaic s^le (commonly in black on a red ground) we trace the 
character which u devdoped and explained.in llMse statoes. 

In Fig. 1 ^, the r%ht hand and wnit 'aie-fertored; the whole 
of the wrist, though in Tarions fragments, was perfectly pre^ 
served. The person whom it represents has received a wound in 

. the breast, apparently by an arrow, which seems to have been of 
bronze; the incisure is deeply cut; the right hand is endeavour- 
ing to extract it; the attitude is singularly supported on the left- 
anuy the hip, and right leg the countenance is smiling and 
unmoved; die hair, wammgiegularly from the centre of iheJieadk 
b curled in two rows with great exactness, and ftHs •down IIm 
back in a long and 1>road mass. On the left and right shoulder 
are three small holes, by which fillets or ringlets, ornamental to 
the head, and in metal, were fastened ; the hair is, besides, bpwd 
with a fillet or string. 

Fig. %, Every |Murt of this statue was found entire, and in its 
general Ibrm and anatomy, we tire struck with ^ resemhlanee 
tonatur^ : the .stages of the «t.is> as abready described* lemaifcably 

— — — — ^— — — — — ^ f 
* See AePlatM in the last vokuae of this Journal. . 
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exemplified! and to make men as they are^ waa evklently the 
object of attainment*. The body is spare and short; the limbs 

are strong and full ; the head (sec Plate, No. 2,) is rather large : 
of ilic helmet there is no other example in antiquity, nor was the 
exact description of this species given : two pieces, ymteuAnftctf 
which covered the cheek were erected on the hinge, which is 
y/ery exactly fonned, the rest fitting the head, has a piece pro* 
longed, which covered the nose and forehead, as far as' the eye- ^ 
brow* The or rim, which carried the Xofof, or crests waa 
wrought in a separate piece, and was attached to the helmet at 
the apex ; the crest retained signs of a red colour, hung down at 
the bac k : it was usually of horse hair IW-moupK, or feathers ; the 
helmet also was ornamented with painting in encaustic, and on 
the front, over the forehead, are several holes, by which some- 
thing ornamental, probably in bronse, was attached : where the 
helmet covers the neck were also some holes, in which curls of 

\ lead were inserted : remnants of it were found in them, and in 
another fragment of a head, several ringlets, very exactly formed, 

' were still remaining : detached curls in bronze have been found 
before : see the Bronze Herculaneum^ torn. i. to v. 2 and 1 1 ; but 
these offer the first example of such a material. Across the 
breast, and over the right shoulder, are signs of the n^Afwy, or 
sword belt, .and his hand was wrought hollow to receive the 
spear, which was of bronae or other material, and might have 
been the <rxo{, or iu»»io{, the long spear : — the other combatants, 
from their situation in the pediment, would only have used the 
iofw optxloi', or xai\iof «ErpoCoXto» or missile short spear ; and it is 
interesting to observe this detail of military tactic : the archer, 
nnable to bear a shield, requires a constant companion and pro* 
tector, and the long spear would be particularly applicable to such 
a purpose. The motion is momentary, and the angular positioii 
of the limbs is admirable, and singular);' adapted to fill his place 
in the pediment : it has also a character of great energy, and 
contrasts well with the attitudes of the surrounding figures. It 

* LysippiiP, wlio flourisbod about 5?00 years after tliis period, anrt 
wbcn the art haJ made sublime efforts, held ns a precept of tlic ideal, ti* 
nake aieu as tbey leem to be, not as tbcy realiy arc — PUu. 1. 54. c. 
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had no otber rapport than at die feet and point of the knee» which 
iveve attached to n plhith let in at the top of the cornice. The 
shields -are fomed withextraoidinary exactness in Pa^an maihle^ 

and seldom more than half an inch thick, though wnnight in one 
pi<^ce, and in some instances solid with the arm and body : it is 
the Argive a<rvU irxyitXos ; the TiXa/A«» or handles were very 
nicely formed to the arm ; the inside of them retained signs of 
fed colonr, amd within a circle of the exterior, a bine colour was 
dtscovefed in several, which, as a field, lecei^, widiont doubly I 
die symbol adopted by the heio ; on a fragment of one in the | ^ 
east front, we found in relief a partof a nymph. • > 

No. 3« The head, the hands, the right leg from the knee, and 
part ofi th^ left, were restored. The costume is highly interesting; 
the body is covered with a leatliem jacket (^«^!/^^^^) which is 
tied by several strings on the left side, under the arm ; two straps 
of the same piece pasa over the shooldets, and tie On the breast ; 
the anas are uncovered ; the (tMf or inHfm of brass In straps, 
in two thidcnesseSf^coveied the low«r part of the body, and a 
amalltnnic, in very >exact plaits, came below this, and appeared 
also under the arms : the quiver was found, and the manner in 
which it was evident, by the corresponding holes, that they were 
sustained at the left side, is very singular : the top of the quiver 
was pierced for the insertion of the heads of arrows in broUae or 
lead* Prom the action in the muscles of the arms of the remafai- 
ing part of the figuie in general, it was evident that he had just 
discharged the arrow. From bdow, such a position is. remarkably 
happy in effect. 

No. 4. This figure is of the most beautiful sculpture ; the 
forms are elegant, at the same time that they are full of vigour. 
Except the head, which has been restored, every part is entire, 
and; large- poftioBs' of. the shield; from the situation in the pedi- 
jncnt, .it is evident that the spear must have-been short, a|id In the 
vases are aevend examples from which this has been indicated. 
The belt) and other particulars described in No. 2, are applicable 
to this also, and in the whole of this figure, by the most careful 
observation, no other visible support was perceived than its own 
balance on the feet, which were attached to a plinth inserted in 
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the tipper put of tke coraice. B«t k b on >foi ai tlie prin* 
ctp«i aHMclim in die picta«e»eMl on wkklb liie iHleM obitiy 
raHiy thik the iciilplnr mam i» hmm dwelt wilb the gemtm 
pitiwiw and attenftioii: tiie bodjT and liiibt aie of iIm «IbM 

beettty, and trith the greatest piOliible delieacy in the execvtioni 
there is a lassiUide through every part very admirably expressed ; 
it is at the moment of falUng ; the hand grasping the sword, stiU 
•Ul^pofts htm, and the left bears the shield^ though the hand has 
dit>p^ from it» handle; tho bead is, of singnlar heanty, and 
Ihlingh teoiid in nteparatet fragpnant, and the nedt so M^med m 
to have spoilt the. Jmnt|. H tndonbtedljf belonged to this iigwe % 
• lee PlalB^ ji» Ne& 5^ The iMfanal ia tWown backv and seems 
falling ff«om the head ; the eyes and nose, and the chicks of it 
vrere wrought entirely hollow, and disengaged from the head, in a 
manner that surprises by its boldness and delicacy ; the hair is 
£nished with the utmost nicely ; and though the countenance, like 
the fest, is nmnotedy no meaiti has been spased to give an inteieit 
extnoidUMiy ie eack pail^of this statne :. the left kg is mock 
bent^to.adnitdioteof the Minenii% and it was lids oirctunstanee^' 
and the sfaoitnelaef ike liift^ann in the execntknr of the staluorin 
correspondence with the spot in which it was found, which pe^ 
suaded me of its position in this part of the composition. Every 
part of this figure, though in pieces, was found. The whole of the 
wei^ is tluown en the left hand* whiofa was placed en a pUmb^ 
as4ibo¥e. 

Now 6. In tlda HMgnfieent Mue^ef Minervn». who» bf bar 
actioii, seems from Olympus to have just alighted to-animalntbe 

combat by her presence, we have the most antique costume hi- 
therto known to us. The form of the i^gis is singular, nor have 
we Sf en it before in sculpture, surrounded with the tassels, the 
noiie of which was said to have disn^i^«d h«r opponsnti : ise 
know siioh n soitof appaadagt Id have beefr in Mckeailier M| 
teilbemMe^MMdonaof tbaMfpanU. Tbaw MnrtMidenbtiillf 
ef brass, or some ' aelri> ifbieb bas disappemtd : they ewse 
fasteiuii by rivets of lead, most of which still remained : the 
holes by which the Gorgon's head was attached to her breast were 
evidenty and the whi|^ of ibe M§iMt was painted wkh scales in 
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flMauBtic, the co]o«r ooM not however be disceferedi ikf^Mt^ 

B Is wiy largBt fMmed A clbek biees^^^ 
tearmtto'wkldtlieikMdeadtpauv. Tte Ibfonr kadin addn 
iMl 0t eoUtr frem the dbevT te tfte tfaoaMer, wtuck 

aittiched it more securely, and this had also straps ivhich pMMl4 
round the body. The head bent forwan), is extremely beautil^V, 
(see Plate II. %i 6.) The helmet is of a singakir elliMttitf; 
IMinteii ia MiuHlkf «imI enriolMd hmAmyritit^imumilMapptMf • 
Urn riven of wliioh stfll vnMn} fibiit is thmuA ftott fUtt 
Iwad • setpent ; l>3f the heic» te ller earl if eaimol 1« 
tlutt she hail earrings, the ^••'•^ w twifc li fllaM with the - 
utmost care, and the peplos hanging from her arms, H arranged 
' with the same regularity in the front, and at the back ; it forms 
two large plaits, irom which others divergi; in regular diTidoiii; 
TIm ieet stand ol^iieljy tlM iMIiTe ef wliich was" ^ 
c m fe ai e n eib of plankig the Mfcn.beMi bdbre her; but more, I 
•■spectt to icsMMe some fioMnia Palladiintt-; aad Ae same posi« 
tion occurs fiequently in the vaies^ Every part of Chb beautiful 
statue is preserved entire, and the buckler solid, aud of the same ' 
Uock of marble with the figure. 

No. 7, The legs only, and portions of the thighs, sufficient to ' 
show the position of the figure, were found in this iasiaiM!e;<bilt 
die exact vesembfauioe*of their charadBr widi.the correspoMdiiig 
one^of the East, leaves no doubt of die IntjBiitioii of this figure. 

Vb. S. The wkele of this is ciiliie» except poikoiis of the leg;s 
snd tberif^hattd. Ititlebe MgiiBtlBd (though it is one of the 
most striking proofs of the devotion of the artist) that the best view 
• . of this grand and majestic figure is turned towards the tympanum. 
A very disdnguished character is given to the head (see Plate lU 
. fig. 8.) as one of the most important in the picture. The hdnit 
U of.that Idud ttnMd tie hair and besird aie very aieelj 
iinai8ed,UMdat thebackecaporlmhigisaetettiideriMaths 
loplos desoendHng. along the back, had m small stud left hi Ibe 
solid of the marble, at the back of the figure, for its security and 
great«?r firmness. The shield was of the same block with the rest, 
aad is most sOipcisingly supported* bj this t hi c kness ,of thjs 
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shoulder and arm alonel On the shield is indicated the field in 
which the symbol of 'ihcr hero was painted9 bnt of which no ceitain 
tncei lemain. 

. . Nb»i9«^ None of these statues aie more singular and novel tiiaii 

this; it is a complete Phrygian apparel; the afal^pj^^?, a tight 
dress of leather fitting the whole figure, to the ancles and wrists, 
was besides painted in scales with encaustic colours ; the bonnet 
or mithra occurs frequently on medals and vases ; but the singular 
form of it has never been' so well underetood, the back part of it 
descends on the shouldeis, and two straps which occasionally came 
under the.chin» were in this turned and tied bdiind the head. The 
hole in which the ringlietB were inserted are seen all round ; the 
jacket descends to the thighs, and is closed on the breast, and the 
pantaloons are under this, descending to the ancles. The ^ojaliif 
sustains the quiver, which was found perfect. The action of the 
hands and manner of holding .the string and arrow are explained 
in Plate ^».fig. 9 ; the manner, also of drawing the bow-string to 
the bneast^ exactly :as Homer describes it, is observable in idl 
these archers. See ^omer*s IL 8» y* 12S. * 

In every view diis eU gant figure is one of the mosf gr a ce fu l 
f nd pleasing in the group ; except the point of the cap, every part 
was found entire. The position is bold, for it is momentary, and 
it is singularly calculated for the observer below. Except its 
plinth, it had no other support than its own due balance on the 
feet 

No. 10. The eneigy of this figure is admirable; thou^'Con- 
cefdfid by the shield, every part is finished with attentioti; the 
sword-belt is easily traced over the shoulders, but by the p6sition 

of the right hand, it evidently held the spear. Except a portion 
of the head and the right foot, e.very part of . this , figure is 
preserved. 

No. 11. This recumbent figure is also entire, though |nuch 
corroded from exposure. to the wet, having been Ibund near the 
sui&ce. The left hand is on the lef^ knee, iu which is seen a 
deep incision, as of an arrow ; he does not seem to extracc.il* but 

seems to press it as if in suffering pain ; the hair, like the corres- 
.pooding figure in the left, is exactly arranged^ and hangs down 
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the back in curls ; the same holes are seen on the neck as of 
ringlets, and the sword-belt 2nay also be traced over tlie 
diouldefB. 

The two small km!ifi f^t/^Sfn on the ape^ yreace found eqtiiei 
except the heads and the left hands holding the pomegranate 
flowers ; their feet, on a small plinth, were still attached to the 
omamentalr pedestal on which they stand ; we recognise in them < 

the well known costume and attitude of the EXv); of the Greeks, of 
which the various museums and coins furnish so many examples 
exactly similar in every respect, and in the most archaic style. 
Although various passages of ancient authors and the number of 
statues of this gpd^ess* sufficiently attest her impartance amongst 
the Greeks ; yet we. have no mention of temples to her h<uu>ar ia 
any instance of a similar application*. It cannot hut appear* 
however, that while they are highly ornamental they are also siit- 
galarly appropriate to the subjects beneath them, for while the 
battle is suspended Hope might still presidef. 

In Plate II. the small female head belonged to corresponding 
figures in the East of a dimension somewhat larger; various frag- 
ments of them as traced were found, sufficient to prove their 
g!sneral similarity, though not enough to restore them even on 
paper. Thehair,curled with great care, is ccmfined by the 9^«Jbi% 
the ear-rings are cut in the marble. will be observed also* that 
the Jftpex, by the various fragments of it discovered, was on a much 
larger scale, corresponding with the proportionally greater import- 
ance, and the number of the statues and richness of composition 
and decorations in the East front. 

We have various examples of ancient bas-reliefs, as well as 
passage t which represent Fortune as the companion of Hope. 
In the temple of Jupiter at Olympia, a victory on the ap^ was 
placed ; it is posaiUe these might have had the same signification, 
and it would seem that where Minerva takes a decided part. 



♦ See Museo Vat. vol, iv. Tav. viii. and vol. vii. Tav. xx. Visconti's 
description of the Candelabra, &c. in Museo Etrusco, Tav. xxvi. 

f Thec^. V. p. 37, Vas. di Salviani, p. 71. and Auihuiug. lib. 1, cap. 
»y. Nos. 2 and 3. ' 
Vol. VU. R 
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Victory would attend her ; with the same propriety Hope should 
be present while the contest is undetermined. 

The acroteria on the apex ia the West, as before observed, was 
fowidne arly cnffi cy Its nice coBstractKm and manner of adaptiiig 
it to the roof and tiles, and the exquisite perfection of eveiy pait 
of it excited our wonder and admiratioa ; it is of Paiian maible 
alsok The griffins or ehimera surmovinting the angle of the pcdi» 
ment (sec Plate II.) were found at each corner of the temple, and 
though much broken, fragments enough were found to give com- 
plete authority for their restoration in drawing, except the head, 
which is taken from the Teian medals ; it was a portion of one oi 
tiiese which Chandler discovered in his hasty excavation at this 
temple, and mentions as this tegv of a greyhonnd« 

The lion's head attached to the extreme tile was fliiiud perfect^ 
and in the blocking which carries the chimera was a sinking, cor- 
. responding with the thickness of the plinth to which the legs were 
attached. 

It is hardly necessary to repeat, that the whole of the ornaments 
indicated on the several members of the cornice were painted on 
Ae marble in encaustic; as are the extreme tiles, formin^the upper 
moulding of the pediment, and on the stone of which the whole 
- temple was constnicted, is a thin coot or varnish of v«ry fine and 
hard plaster. 



AsT. IV. On the Periodical Suepennon and Renewal of 
FunctioHf observable in the Human Bodi/, £y J, R, 
ParV,M.D.F.L.S. & M.KJl. 

on tBB CAtrSE OF SLEEP. 

The most remarkable instance of periodical intermission of 
function is that attendant upon sleep ; and it may excite surprise 
in the minds of those who are not aware of the impferfect state of 
our knowledge of the animal economy, to find this familiar afleo- 
tion classed amongst those phenomena which the physiologist is 
unable to explain or account for. 

That the nature and cause of sleep have never been truly as- 
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certainedy appears from the discordance of opinion that still pre- 
vails amongst the most eminent writers icspectiDg the physical 
itate of the bnio which produoes it 

Haw miicli our i^rwe pa this lobject it to be lamented, 
may beieildiljappreciatodby ie6ectiiig^ tliat a diatuibance, or 
morbid change of this afiectioii, forms a promineiit iiBatiire m 
many formidable diseases ; and the physician cannot be supposed 
to possess an adequate knowledge of their nature, whilst he re- 
mains unable to account for one of their leading symptoms. 

But the importance of the subject may be placed in a more 
itriking point of view. 

The operations tenned mental immediately proceed from the 
brain* which is as much the org^ of mind, as the eye is the oigan 
of siglit ; and the state of the mental powers as much depends upon 
die condition of the organ of mind, as the sense of vision depeodf 
upon that of the organ of sight. 

Now sleep, which is a temporary suspension of the mental 
faculties, is almost universally ascribed by physiologists to a 
peculiar &tate of the brain ; but if t^e nature of that state, or of 
those changes which produce a periodical remission and renewal 
of activily in the bnin be unexplained, it isevidentthat the laws 
are not yet asceitained, by which its (unction is governed. And 
it is not to be conceived^ that the real nature and cause of morbid 
derangements, or aberrations of the mind can be known, whiJU^ 
the knowledge of its licalthy function is wanting. 

The physical cause of sleep is a question then, which involves 
spme of the most interesting problems in medical science ; and 
jlssolutian is, in fact^ indispensable as a preliminary step to the 
^nsideratlon of others more immediately practical which will 
Ibllow. 

To expose the errors and inconsistencies of others is an ungra> 
eious, and far firom a pleasing task ; but where It is essential to the 

establishment of truth, as in the present instance, it cannot be dis^ 
pensed with. 

Sleep is described by most physiologicfd writc^rs, as a suspension 
of function exclusively confined to the organs of voluntary motion 
and mind, fivtthejame autbois» when inquiring into the pby* 

R3 
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tical change which occasions it, nearly all concur in asciibii^ it 
to a peculiar state of circulatioii in the brain. 

Now ciiculation belongs neither to the clan of mental nor 
voluntary functions, but is decidedly involuntary or automatic* 
If sleep then proceed from change of circulation, it originates in 
ibe vascular system ; and the vessels being involuntary organs, it 
Is surely inconsistent and erroneous to regard the remission of 
action which occasions it, as peculiar to mental and voluntary 
functions. 

That sleep really does arise from change of circulation in the 
brain, as these authors admit, it is the object of the present essay 
to demonstrate; but at the same time to potnt.out more precisely 
than has hitherto been done, the nature of that change; and 
moreover, to ascertain its causey which these writers have not 
investigated. 

The cause of this change of circulation will be found similar 
to that which produces piuiodical fluctuations of activity in other 
moving organs; or the subjection of the vascular system to the 
general laws of fibrous contraction. And the influence, which 
this change exerts over the mental fiiculties, will be seen to accord 
m every respect with the influence of altered circulation on other 
functions. 

But before we proceed to the illostration of this doctrine, it 
will be proper to state more particularly the opinions of former 
writers respecting the physical cause of sleep. 

This statement, as it regards some of them, must unavoidably 
bring into view a circumstance little calculated to inspire con- 
fidence in the accuracy of their reasonings; which is, that sleep 
is ascribed by diflerent authors to diametrically opposite states of 
circulation ; namely, by some, to too much, and by others to 
too little blood in the cerebral vessels. 

It is singular, that these authors in ascribing sleep to altered 
circulation, should not have been prompted to investigate the 
cause of the periodical change of vascular action thus implied 
and admitted. Such an inquiry might ha\ e led tu the detection 
of that important principle in pathological science, — ^the snbjeo- 
tkm of the vascular system to the general laws of muscular action* 
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And it might further have been expected, that, the connexion 
which in this instance was perceived, and tacitly allowed to 
prevail between the activity of the mental powers, and the state 
of circulation in the brain, would have directed the attention 'of 
phyriologjsts to a more.strict examination the same connexion 
in other otpgm and oth«r functions. 

This examination would have led to the detection of the other 
equally important principle, — that, the state of every function 
immediately depends upon the actual condition of its capillary 
vessels. 

Upon these two points, the foundation of pathological science 
may he said ^n a great measure to rest ; and sleep, as well as 
miy other suspension or remission of function, results fipom the 
operadon of these laws. 

To return to the opinions of former writers, the following are 
the views olieied by the most eminent authors. 

Sleep is ascribed by Cullen to collapse of the brain, by which 
is to be understood, as he explains (in his Institutions of Medicine^ 
Part I. p. ^5), a state of diminished mobility in the nervous 
fluid. 

Darwin and Brown referred sleep to the diminution of excita* 
bility or sensoriai power in the brain, which according to their 
viewf is expended during the day, and re-accumulated during 
sleeps 

Haller, after shewing the probability of cerebral congestion, 

comes to the following conclusion : " Sleep, therefore, arises cither 
from a simple absence, deficiency and immobility of the spirits; 
or from compression of the nerves; and always from the motion 
of the spirits through the brain being impeded. (See Firtt Lmm 
of F/^M. Traml, p. 285.) 

Richerand disputes the doctrine of pressure from blood accu« 
mulated in the bndn causing sleep; and, on the contrary, after 
enumerating the circumstances that denote a diminished circula- 
tion, he concludes, *' that the brain hWs into a state of collapse 
during its continuance; a proof that the quantity of blood earned 
to it is considerably diminished." {Eicments cj FhjfiaoL p. 2^4. 
Iranslation, London, 1807» 2d edit) 
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Blumenbach takes a similar view, and considers that sleep 
arises from want of circulation, or diminished afflux of arterial 
blood to the brain. (See hutUutioiu of Fl^mhgy, p. 178. traoil. 
by Elliotson, 2d edit.) 

Bich&t refeired sleep to an nltiniate law of nature, establishing, 
ashe conceived, the necessity for alternations of action and rest 
in the animal functions, whilst he maintained along with others, 
that the organic arc exempt from this law. (See Recherches Fkjf' 
tiologiques, p. 34.) 

Whytt does not olFcr any explanation of the cause of sleep; 
but in his valuable treatise on the Vital and Involuntary Motions, 
he shews that the heart and other involuntary organs experience a 
diminution of sensibility during sleep, i^ consequence of which 
iheir action is retarded. (See FU, ijf I«o. Moi. section 12.) 

' The most obvious objection to the doctrines of Cullen, Darwin, 
Brown, and others, which assume either a change in the quality, 
or deficiency in the quantity of the nervous power, is the sudden- 
ness with which this state is often removed; as when sleep and 
mental weariness arc instantaneously dispelled by an impression 
on the mind. An objection that will not apply to the doctrine 
about to be submitted. 

The inconsistency of representing sleep as an aAsction exclu- 
sively confined to voluntary ftmctions, and yet referring it to 
altered circulation, seems to have been perceived by BichAt alone; 
who accordingly evades this dilemma by waving the inquiry 
into its cause, and referring it to an ultimate law of nature. 

The facts that suggested this explanation, were too striking to 
be overlooked; and it is singular that they did not point out the 
evident subjection of involuntary as well as voluntary ofgans, to 
periodical change of action. 

Whedier sleep be ascribed to too tauch or too litde blood in 
the brain; still, in either case, a periodical change of circulation 
is admitted. 

If diminished circulation be deemed the cause of sleep, then 
the blood must be sent less forcibly to the head, to produce the 
change in question; and to account for this, the heart, which ii 
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•bo fta nmdmitary organ, must be allowed to be subject to 
periodical diminution of action. 

If increased fulness of the cerebral vessels be supposed the 
cau$e of sleep, tbea a diminished resistance or periodical relax* 
atkn in these vessels nuut be admitted to take place, in oider to 
account for their fulneis; for it will hardly be contended, fkat the 
action of the heart .it aiigaented« or the impulse of the blood 
lliooger during sleep than waking. 

Thus, in either case, the origiD of sleep is referred to the class 
of involuntary organs ; and a periodical remission of their action 
must be admitted to occasion it. 

In fact, if the doctrine about to be submitted be correct, it 
will be seen that there is some foundation for both these opinions; 
and it would appears that tht'paitial aunqer m which the aulgect 
has been viewed is the chief came of the eontiariety of opinhHi 
that prevails. 

Sleep will be found to leeult from foil and slow circulation in 

the brain ; proceeding from a spontaneous relaxation of the cere- 
bral vessels, occurring simultaneously with ^ retarded pulse, 
from diminished action of the heart. 

The periodical lecivieBoe of this state, results from the general 
Uwi of fihions oootnctioD» to which th^ heart and capijUaiy 
ijeiself are aul^joet no lesa thtti other Boving opgyia. And the 
influence which this change of circulation in. the brain exeiti 
over die faculties of the tnind, is similar to tbo influence of 
altered circulation in every other function. 

In order to substantiate the truth of tliis doctrine, however, 
the same method of proof is called for, that was pursued in 
regard to the doctrine of hunginr. in the first place, the caW 
aUi^ must be independently proved to hi^ve a real eipftence; 
and net be hypolhetically asfumed to explain the phenomena* 
Secondly, the phenomena must be shewn to accord completely 
with the cause alleged* And, lastly, any objections to which this 
explanation appears liable, must be fairly met and answered. 

The cause assigned for the diurnal revolutions oi* .>l<"t p and 
waking, being the same as that to which the periodical rt iurns. 
of huqgsr and thint weie aachbed » namely^ the alternate remis- 
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sion and renewal of activity in the circulating system, its reality 
has, it; is hoped, been already shewn. But, since the periodical 
change of vascular action, is a fact not obvious at all times, 
owing to numerous circumstances that may disturb its regularly, 
it is of some moment to notice the statements of those who have 
bete esteemed the most accurate observers of nature. 

The names of Haller, Hunter, Whytt, and Bichftt, will ever 
comraand respect; and each of these writers has noticed the diurnal 
fluctuations of the pulse. They concur in stating that it is gene- 
rally somewhat languid and feeble in the morning; becomes 
fuller and stronger about mid-day; grows rapid and irritable 
towards evening, the usual period of febrile exacerbation; and 
at length becomes full and slow at nig^t as sleep approaches. 

Here then, we have the successive stages of activity in the 
vascular system distmctly marked, and these stages of action suc- 
ceeded by a state of comparative relaxation or rest. 

The circumstances, however, that may disturb or modify these 
changes are numerous, for the vascular system is subject to the 
influence both of corporeal and mental impressions. Diversity of 
occupation and pursuits ; difiierence in habits of lilie, as to activity 
or indolence, temperance or indulgence ; in short, any thuig that 
operates powerfolly on either mind or body, may so affect the 
pulse as to render it difficult to verify the uniformity with which 
these stages occur. 

Moreover, in the state of perfect health the changes are too 
slight almost to attract attention, and have therefore generally 
escaped notice, except during indisposition, when the mobility of 
the vessels being augmented, their range of action is increased* 
and their fluctuations become more perceptible. In the state of 
lever, for instance, these changes become very conspicuous^ and 
the utmost importance attaches to the observance of the period* 
at which the febrile exacerbation recurs. 

The reality of the cause being then apparent, its adequacy to 
produce the ctiects ascribed to it, now calls for consideration. 

The influence which altered circulation in the brain exerts 
over the faculties of the mind, presents in fact nothing peculiar 
but is in every reject analogous to the efiects of altered circu]»> 
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tion in all other functions. As the power of motion and the 
faculty of sensation have been shewn to fluctuate with every 
change of circulation in their respective organs; so likewise the 
susceptibility for mental impressions, and the activity of the mind 
in the performance of intellectual operatioiis, both vary with 
every change of circulation that the brain undergoes. 

Thus, when diculation is impeded, as in the cold fit of an 
ague, the powers of perception are blunted, and the energies of 
the mind are impaired. 

On the other hand, when circulation is much increased, as in 
the hot fit of fever, the reverse of this occurs ; the susceptibility 
of impression is now rendered painfully acute, the temper 
becomes irritable, and delirium is apt to ensue from an uncon- 
trollable rapidity in the succession of ideas. 

Moreover, to complete the analogy, the influence which ex- 
ternal agents possess iu altering the circulation of the sentient 
Oi^n, and which bodily exertion manifests in augmenting the 
circulation of the organs of locomotion, appears not less con- 
spicuous in the etfccts of mental impressions on the circulation of 
the brain, and in the changes produced in this organ by the coO" 
tinned efloits employed . in intellectnal exertion* 

Thus, for instance, as external irritation bringii blood to the 
part, and causes redness of the suifoce; so the mental impres* 
sions of shame or anger, as formerly explained, determine blood 
to the brain, as indicated by the flushing of the face and redness 
of the eyes. 

Again, as bodily exertion is attended with increase of circula- 
tion in the organs [of locomotion; so long continued exertion of 
the intellectual powers causes a sense of weight and fuhiess in the 
bead, which denotes congestion of blood in the organ of mind; * 
and pain, after a certain period is equally apt to result fit>m both. 

If attentively considered, it will also be found, that exertion of 
tlie intellectual powers, exhibits successive stages, similar to those 
attendant upon bodily exertion, presenting the same fluctuations 
of activity, aful connected with corresponding changes of circu^ 
lation. 

These variations of activity in the menial powen are most peiw 
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ccptible when the mind is long and vigorously exerted; but 
violent exertion is far from that which is most favourable in dis- 
ponng to sleep, for reasons that will presently appear. 

The succeBsive stages of activity in the intellectual fonctioii, 
are marked as in otiber oigpois by symptoms of gradually increasing 
mobility. 

In the first stage, the powers of mind are not ftilly developed, 

but with exercise the brain soon attains to the possession of 
its greatest vigour and activity. After these have been for a 
ceitain period energetically employed, the mobility of this organ, 
like that of others, is liable to become inordinate, and confusion 
of ideas is the result : and, eventually, the power of eflidently 
exerting the intellectual fiiculties»' is partially impeded or wholly 
suspended; and pain in the "head, as already stated, is the conse* 
^ence of continuing this eflbvt too long. 

In short, this periodical change of function exhibits similar 
symptoms in the brain and in other organs; and appears connected 
with the same changes of circulation, as formerly pointed out. 
The effects of these change only are variously manifested in 
diflttent parts; in the oigans of sensation^ by change of sen- 
sibility; in those of motion, by change of mobility; and m the 
oigsa mind, by diange of die mental Acuity. 

Aldiottgh the successive stages of mental activity are most 
distinctly mariced, when Ihe mind is long and vigorously exerted, 
yet the state of circulation thus produced, is by no means that 
which is most favourable to the production of sleep. 

This condition of the mental faculty was stated to proceed 
from a spontaneous relaxation of the cerebral vessels, oecwring 
simultaneously with a retarded pulse ftom a sfanilar remission of 
action in die heart 

Now in promoting this general relaxation in the capillary 
system, the increase of circulation attendant upon immoderate 
exertion of mind is no way favourable. On the contrary, as 
restlessness and pain in the limbs result from excessive bodily 
exertion, so over-exertion of the mind produces wakefulness and 
pain in the head. 

The changes that iiesult 6pom violent exertion, nay he regarded 
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faideed If borderiiig upon a moibid state from the pam liable to 
attend tliem; whereas Itiat degree of ex«fti<m which is moderate 
and healdiy, unacooinpaiiied by inoidinate deteimination to 
heady and occasioning no uneasy sensation, alone disposes to sleep,i 

for the following reasons : 

In all moving organs, the state of action, as was formerly shewn, 
is succeeded sooner or later by a state of comparative relaxation 
or rest. 

In the voluntary oigaiMy the uneasy sensalioiis which arise froni * 
dvcMxertion prompt us to disoonlinue our efforts in time; hut 
in the involuntary organs, over which the influence of die will 
does not prevail, this remission of action is spontaneous. 

And accordingly, like other involuntary organs, the capillary 
vessels at stated periods shew their disposition to spontaneous 
relaxation; as seen in the swelling of the lower extremities to- 
wards evening, in the flush of the £sce, and the redness of the 
eyes that accompany drowsiness; a change of action in the vesae1s» 
analogous to that which o6curs in the muscular fibres of the 
stomach after repletion, or which was shewn to occasioii the 
f pootaiieous suspension of hunger upon fiuting longer than usual. 

Now the exertion which disposes the capillary vessels to take 
on this state (jf relaxation must be moderate in degree; for over- 
distension produces the same effect in them as in other oi-gans, 
« or it occasions resistance and not yielding ; as aetSk in the stomach 
for instance, which yields to pleasing impvessioiis on talcing food» 
hut ii roused to resistaatce by those which are displeasing^ or by 
excessive repletion, and dien eroctations, nausea, or vopiltnig is 
the consequence. 

In like manner fmpetliiig the blood too forcibly into the capil- 
lary vessels rouses them to resistance, and keeps up active circu- 
lation ; as appears by the increase of vascular action in local in- 
flammation: whilst the unfavourableness of accelerated circulation 
in disposing to sleep appears from the wakefulness attendant upon 
inflammation of the bsaan; and from die absence of dleep, which 
oicn continues fat whole weeks during the active stage of in* 
sanity. 

While iiiciwiipg the stuanlut of diiteiitioa Mens to pvevent 
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the spontaneous relaxation io the capillary vessels; the partial 
abstraction of that stimulus appears to promote it; and hence the 
stmultaneouB femission of action in the heart, which causes a 
retardation of the pulse at night, contributes to that eflisct; and 
accordingly sleep appears to proceed from the conjunction of 
these causes, producing full but slow circulation in the brain. 

The proof of this, however, can only be rcrnkTcd coinplctc by 
a general survey of the symptojiis altending this state, the causes 
that promote it, and the means that prevent or remove it. 

To return, then, the symptoms present must first be shewn to 
indicate tlie existence of this state of passive congestion, which 
they clearly do. 

The relaxation of the capillary system during sleep, as already 
stated, is a general and not a local change ; but as the faculties of 
the mind, and the powers of voluntary motion, are most con- 
spicuously affected, it is in the organs subservient to those func- 
tions, which are the brain and spinal chord, that evidence oi this 
change is particularly called for. 

Among the circumstances that denote this state of the brain, one 
of the most obvious and £uniliar is a symptom usually preceding 
sleep ; to wit, a certain degree of flush in the fiice. Now this 
bemg unattended with any increase in the impulse of tiie blood, 
can only be referred to relaxation of the vessels; and the con- 
tiguity of the vessels of the face to those of the brain affords a 
presumptive argument, that a similar change takes place in both. 

But a more decisive indication of this state of the cerebral 
capillaries presents itself in the appearance of the eyes, which 
acquire a manifest degree of redness as sleep approaches, and are 
sometimes so completely transfused with blood that their vessels 
appear as if injected. Since the eyes derive their principal supply 
of blood directly from the brain, the changes of circulation in the 
one, may be fairly inferred from those of the other, according to 
the laws of vascular sympathy, as formerly pointed out. 

While the cerebral vessels thus appear to take on a state of 
relaxation, it is reasonable to expect that those of the spine should 
participate in the change. For the spinal marrow, though physi- > 
•logMly distinct bom the bnun in regard to function* is yet 
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^hcn anatomically considered^ a part of the same orgaD« or a 
prolongation of the brain. 

As the situatioD of this organ precludes the posnbttity of any 
idsible demonstration of the changes it undeigpes, we must look 
to its function for evidence of t|ieir existence, and here thegr 
appear sufficiently evident. 

It is on admitted fact in pathology, that nndae pressore in the 
spine, is capable of paialyzing the voluntary muscles; and morbid 
increase of circulation in this part, causing excessive mobility, 
was shewn in treating of vascular sympathies to be the most 
pfobable cause of the convulnve affections termed choiem wai 
tetanus. 

If then the vessels of the spine pass through the same penodiod 
changes of circulation as those of the brain, corresponding fluc- 
tuations of function should be observable in the organs dependant 

upon the spine, or those of voluntary motion. 

Now the only voluntary muscles, which are constantly and 
uniformly cxoiud throughout the day, and which are therefore 
diurnal in their stages of action, are those which support the 
head, the lower jaw, the eyelids, those of the trunk, and the 
muscles of respirstion. These althougji termed voluntary, partake 
of the nature of involuntaiy organs, and continuing in action 
many hours tiq;ether, they belong to that class in which tone and 
permanency of contraction predominate rather than mcrf^ility. 
It is therefore to be expected that this character will prevail 
through their different stages of action. 

That stage of action which immediately precedes relaxation, or 
the third stsge of - activity, is marked by a tendency to inordinate 
mobiiiQr, or spasmodic action; and accordingly at this period 
such a tendency is evinced by the afl!ecti<m of those muscles that 
constitutes yawning and stretchings which clearly appertain to the 
nature- of the Ionic spasm, and are tiie- frequent piecurBors of 
drowsiness. 

This tonic spasm being semi-voluntary, may either be considered 
as an instinctive effort to obtain relief from an uneasy sensation in 
the orgpms, or as the spontaneous result of th^ spasmodic tendency 
tiiat'denotes the approiwh of fatigue. 
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Similjur also in its nature is the full inspiration which often 
accompanies a yawn, being somewhat different from a sigh, and 
less like an effort to obtain relief from accumulation of blood in 
the lungs, than like a spasmodic expansion of the chest, from the 
■lUfdes of re^iratioii partaking of the Mine spaatic teodancy tlMt 
affects those of the jaw in yawning. 

The next change of function that takes place in these organs, 
most UDaqvivocaUy betokens the presence of the stage of fadgiu^ 
and tiie tendency to spontaneous relaxation. The eyeUds now 
close, the head can no longer be held up, but keeps falling for- 
ward, and the muse Us of the back are so weary, that we are 
unable to sit erect without pain. In short, a temporary paraiysis 
pievaUsy an effect which congestion in the spine is well known to 
lie c^iaUe of producing; and that this is its cause, in the present 
instanffff wiU b^ rendered further ^parent by the consideration 
of the means that promote this state. 

Amoi^ the causes that promote sleep one of the most go&- 
sfMCUOUs is the recumbent posture, which favours its access 
sion in two ways. In the f\iy>t place, it withdraws from the 
heart the principal stimulus that excites it to action, naiiK 1\ , the 
distending force of the column of blood descending from the heady 
estimated by Hales,' in his Statical Essays, at four or £ve pounds; 
the removal of which, promotes retarded circulation, by allowiqg 
the heart to relax. And secondly, the horiatrntal posture promolm 
sleep, by producing permanent and moderate congestion in the 
brun and spine, upon the common principles of gravitation, 
when these parts are placed on a level with the rest of the body ; 
and thus the conjunction of causes favourable to sleep is effected. 

A moderate degree of exercise during the day is well known to 
solder sleep sounder at night; and accordii^ to the principle that 
the anbaaqnent reUxation «f vessels bean a relation to the degree 
of their previous exertion, it is easily explained how this becomes 
a predisposing cause to sleep. 

Sleep is promoted by most causes that excite a pleasing sensa* 
tion ; which have a tendency to produce relaxation of vessels, upon 
principles explained in treating of corporeal impressions; pro- 
vided always that these causes be applied when the vessels are 
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predisposed to this state of quiescence. Thus after exercise, 
especially in the open air, and in frosty weather, sleep is promoted 
by a warm fire, a hmty meal, and a few glaseee of wint. Whob 
the vesiek have not been dispoMil to vest by pnviooi egBOtMn, 
exhilantioB is the usual effect that resoltB from these causes, 
instead of sleep. 

Hie dafkness and silence of night are evidently eondnoive to 
the production of sleep, and apparently owe their influence to the 
abstraction of stimulus, or the removal of all external impressions, 
which are calculated to keep up active circulation. 

Opium and some other drugs have a powerful effect in pro* 
motiBg sleep; and their operatioa well accords with the views 
hefo offisted. 

Whether their pnnuury eiect be to acoei«nte or ntetd ciienla- 
tion, has been a subject of controversy; but Hs decisioo is inmuii- 

terial to tibe present question, since it is allowed that their ultimate 
effect is to retard the pulse ; and it is then, and not till then, that 
sleep is produced by them. 

The reason why extreme cold is productive of lethargic torpor, 
may be accounted for without inquiring into its physical infloenoe 
ami mode of operalknu like opium it rataids tho pube m a 
vemminble manner, and dus alone is sufficient to aceouit for its 
« Influence in promoting sleep. 

It is, however, probable, that cold and opium act upon some- 
what ditieit 111 principles; opium disposing the vessels to relax by 
deadening their sensibility ; whereas cold, though it also deadens 
•ensibility, appears further to obstruct circulation by constricting 
the vessels and impairing their power of action. 

Whilst the constriction of vessels on the &ce and surface im- 
pedes circulation and retards the pulse ; the blood driven inwards 
promotes at the same time internal congestion in the head ; and 
thus the conjunction of the causes favourable to sleep is effected 
by extreme cold. 

Physical causes act mostly upon distant parts, and extend 
their influence to the brsin through vascular sympathy; but 
mental impressions act directly upon the bnin itself, and their 
operation becomes therefore a question of greater mterest. 
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Now the impressions most likely to produce drowsiness, when 
the cerebral vessels are disposed to rest, are such as engross the 
attention without exciting any lively interest; for by thus pre- 
venting the mind from occupying itself with subjects really enli- 
veningy they actually produce the abstraction of stimulus. 

Such h, accordingly, the efl^ of reading an unialeieituig 
book, or listening to a long dull story. In this state of mental * 
weariness, the obligation to make the effort increases its irksoroe- 
ness; and, as a wearied traveller, at the prospect of a loug and 
dreary road still before him, becomes more sensible of fatigue, 
and, feeling his strength unequal to the efibrt, sinks under the 
bare apprehension; so the mind, when weary, often sinks at the 
anticipation of a long and painful efibrt of attention. 

Yet the failure of mental activity, like the fatigue of the limbsg 
does not proceed from actual exhaustion of nervous energy, or 
from' a change in its properties, for let an adequate cause be 
presented, and the attention is presently awake again ; spontane* 
ous relaxation subsides; circulation is renewed, and the activity 
of the mind restored. Thus the analogy is complete between the 
phenomena of mind and those of loco-motion. Nor is this sur- 
prising, sIlLce they proceed, as bc^we stated, from different parts 
of the same organ, the spinal marrow being strictly a prdongptkm 
of the brain. 

Among the mental impressions that dispose to sleep, grief may 
be enumerated as one'which causes, at least, a heaviness or torpor 

of the mind. As it was shewn that this emotion has a direct ten- 
dency to produce relaxation of vessels and congestion of blood 
in the head with impeded circulation, nothing tarther is required to 
prove its coincidence wi)h the foregoing principles. 

It yet remains to be shewn, that the means which retard or 
prevent sleep are calculated to remove this congestion in the 
bnfin, or to prevent spontaneous relaxation of its vessels by keep- 
ing up acdve circulation. 

How sleep is prevented by actual pain, which was shewn to 
excite the vessels to contraction, needs no explanation. But 
many internal causes of irritation are not attended with sensible 
pain, yet equally disturb sleep, by keeping the vessels in a state 
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of active resistance, and preventing their spontaneous relaxation 
from taking place. Sucby accordingly, is often the effect of 
disease in intenal organs, as the lungs or the liver, which is 
fivqiKiitly unattended with painfiil sensatioa. 

GeiAiiii substances, temied nareolics, as cofiee or green tea, 
wihen ; taken into the stomach, -create wBlcefiilness; That they 
also qnidcen circulation is well known, and this sufficiently ac- 
counts for their preventing sleep. 

The operation of mental impressions, which retard or prevent 
deep, must be evident from what has already been oHered. 

As grief disposes to sleep, and creates a heaviness by causing 
circulation to kngpish, and by promotiiig congestion in the head ; 
so joy which has an opposite tendency, and wi^i shewn to operate 
by increasing TBScnlar mobility, occasions wakefulness* 
^ Fear, which is the apprehension of pain, ads in the same way 
as pain itself, or excites direct contraction in tiie cerebral vessels 
as formerly shewn, and has, consequently, the most decided 
influence in preventing sleep, affording a striking illustration of 
the principle in question. 

In short, the symptoms present, the means that promote, and 
those which j^revent, sleep, all concur to prove, that it proceeds 
tan full and ^w cirealalion in the bsain, produced by the 
spontaneous lemassion of action in the^ cerebral vesiels, simultap 
neoosly ooouning with a retarded pulse' tan diminished a^n 
of the heart. ' 

The objections that may he urged against this doctrine yet re- 
main to be considered ; and tiiese will most probably be drawn 
from the morbid state. 

Thus, it may be said, if -slow circulation be essential to sleep, 
it should never occur in cootirraed iever» when the pulse is alWayi 
quick. 

- In r^ply to this djection, it most be o b se rve d, jdiat the terns 
quick and slow are used relatively and net abeolutely. A pulse 

that is quick to one person may be slow to another; Aus, 

children have naturally a quicker circulation than adults, and often 
sleep with a pulse above an hundred. So a person in fever may 
obtain broken and interrupted sleep with a pulse much quicker 
Voi. VU. S 
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tlianis natural in health; a remissioa of acUOQ» with a certain 
degree of coqgetlion in the cerebral reaieb being all that appaan 
nequmte to siispeiMi tbc activity oi the mental functioii. 

In the weakened state of venela accompanying fever, oongca* 
tion is seadily produced; but vhibt active ciDCidation coatinues, 
ddioom and not sleep is the consequence. Wken activa dicu* 
lation abates, and simple congestion remains with tvtarded ciroOF 
lation, lethargic torpor then supervenes ; and, accordingly, contik 
tinned fever mostyrequently terminates in this way. 

If the recumbent position be favourable to sleep, by promoting 
moderate congestion in the head, why, it may be asked» do 
some pavaboasleap better sitting u|^ than lying down. 

This dkct may proceed 6omtwa causes, namdy, weaknas in 
die impelling power id the hearty or in the resisting, powar of the 
▼eni^ls; which will operate, however, in different ways. Failure 
of activity in the impelling power, by disposing the heart prema- 
turely to relax, will retard the pulse, and promote sleep in the 
sitting posture ; whereas, weakness in tlie resisting power, by 
rendering the congestion inordinate, when the head is laid low, 
may rouse the cerebral vessels to resistance^ and, for a tim^ 
prevent sleep in the recumbent posture. 

The constitntional causes most oondnciva to this efibct» are tfia • 
pleftoriQ habit, and great- eorpukncy, drfcnmstancea which 6oi|- 
finn this explanatkm* In persons id thiadesciiption, dieulatMNi, 
at all times laborious, is pardcnlarly obstructed in the sitting 
posture by the tightness of the clothes, and the unequal pressure 
of the scat, and the heart thereby sooner wearied ; whereas, the 
sudden removal of these obstructions, by taking off the clothes 
and lying dowAf throws the blood more abundantly towards the 
head, and plopotBB inordinate cong^on, and thereby for a 
lime^ renews active drcolation, and prevents sleep. ' 

It is not impiohable« in the pvesont impedect state of paiho- 
lo|^ adenfie* tliat difficulties will occur in oonsideriog the 
morbid states of sleep, which the doctrine laid down may at first 
appear inadequate to solve. But it is to be observed, that ob- 
jections arc not valid which derive their force merely from our 
piocaace of. those morbid affections j sioice^ it i» not imposwbift 
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wsTO dieir nature thoroughly underrtood* they would be 
IbtiDd to confinn ladier than refiite the raasooii^ advmocd* 

Some of the phenomena of sleep are soppoied to &U wtlhin 
the piofiBce ef the metaphysiciaa mJier than that of the phy- 
liokgist; Ofthisnnmberis 

The attempts, however, that have been made to explain it$ natnxe^ 
without due regard being had to the phyucal itate of the oi^ 
that occasions it, are not very aatulactoiy. 

Mr. Dugald Stewart* in his explanation of dreaming» assigns 
as its canse^ what is only one ctf its leading syn|ptomi» and that 
By no means an invari^ pne» namely, the suspended infloeiice 
of the will over the association of ideasi and die oigans of volun- 
tary moticKi. 

The influence of volition, far from being invariably suspended 
during dreams, is often actively exerted, not only in the volun- 
tary association of ideas, forming connected trains of reasonings 
but even in die emploj^ment of our organs of speech and vokui* 
tary motion ; as in somnambulismy which is certainly a species 
of dreaming* 

Habit, whidi Mr. Stewart says, may produce connected asso^ 
dalions that appear like reasoning, does not aflbrd an adequate 
explanation of these efiects ; for habit can only produce the 
repetition of trains of thought that have actually passed through 
the mind while awake. But in dreams new reasonings often 
arise out of circumstances that had never occurred before, as in 
the following instance : 

A gentleman, who had recently returned to Ireland Irom visiting 
some friends in England, dreamt that he was again m the 
midst of the friends he had left* But the circumstantet of his 
return arismg in his mind, he was pusled to reconcile' these 
recollections with the scene before him ; and endeavoured to 
prove to himself, that he had actually returned by recalling 
various particulars of his departure and voyage home ; until ho 
convinced himself of the truth. On the other hand, he was still 
contradicted by the evidence of the scene around him ; «hI 
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ranenib^iilig diat frlte perceptions or delusioiift of this soit 
attend insanity, heinfened, that he must have become derangeiU 
until the alarm awoke him. 

Now the delusion which occasioned this reasoning could never 
have occurred before while he was awake, and therefore the 
reasonings founded upon it could not be a repetition, or the effect 
of habit. 

Butfiuther, somnambulists, who arc certainly dreaming, are 
very commonly found to answer rationally when spoken to, and 
often hold conversation for a considerable time ; which cannot be 
referred to chance or repetition, nor explained without admitting 
the partial exercise of reason and voluntary association. 

Instead of being wholly suspended, the will, like eveiy other 
faculty of the mind, seems to be only partially impeded during 
dreams ; and the reason of this is to be sought for in the physical 
condition of the mental organ. 

This peculiar state of the mind consists in an imperfect exer- 
cise of the cerebral function, owing to the obstructed or op> 
pressed state of circulation in the brain already pointed out. 

Dreaming occnrs at the commencement oC sleep, when the 
mental fonctioii is partially impeded, and still more frequently at 
its termination, when that Ainction Is not yet perfectly restored ; but 
IS attended in each case with somewhat diffisrent circumstances. 

As drowriness' approaches, and the effort of attention becomes 
fatiguing, the eyelids are suffered to close, and the observance of 
surrounding objects now no longer serving to admonish the judg- 
ment, the train of ideas is left to the gnidaoce of chance or 
imagination, and aooa creates fbituitous mcongmous associa- 
tioos, which constitute our dreams. 

In this state*perBons fefget where they are, or fency they axe 
still hoUfaig convenation ; whilst the Ofgnis of speech are not 
actually employed, more because the mind is tncooscious Aat they 
have ceased to be exerted, than from an inability to exert them. 

The dreams that occur just before waking are somewhat dif- 
ferent from those that take place on falling asleep; they are 
generally more connected and moxe vivid, for the following 
ceasons: 
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- The activity of the biain is now imntmed by veity and dm 
'Cutient of our thoQi^ts flows more freely; .bvt still the sogges* 
jtions of ftncy are not correcled by the obwrvanoe of snnomiding 
objects, while the avenues to the eaUemal senses yet remain 
closed ; and thus the train of ideas may still be incongruous. 

Our morning dreams are more connected at one time than at 
another, which seems to depend upon the more or less perfect 
renewal of circulation in the urgan, when some acctdeuUd cause 
of disturbance sets the mind at work again« . 

Another cironmstance that may render oivr dreams more con^• 
nectady . as suggested in Dr. Wilson's Treatise on Febrile Diseases, 
is the employment of language to. embody our thoughts; .te 
Ihouf^ words be not actually utteied, yet the lips aie often 
fiundy seen to move, and the ^it may be feebly made, and 
occupy nearly the same time as if they were ; thus serving to 
restrain the rapid succession of ideas, and render thcni more 
connected. Without some check of this kind, in the renewed 
activity of the mind which ngw prevails, a whole history of fiie^ 
thieves, or murder, may be dreamt dmipg the creaking of a hinge^ 
or the opening of a door. 

If the suspended influence of volition be inadequate to cx|dain 
the phenomena of dreaming in genersl,wi&out taking into account 
the physical state of the organ ; still leis is it capable of explain* 
ing the production of that most distressing species of dream, 
tenned the oig)it-ipare or 

XltCUBUS. 

This affection is so evidently connected with a peculiar state 
of circulation, that it seems to admit of explanation in no other 
way. 

That the character of our dreams is much affected by extenal 
impressions, and internal feelings is a well-known fiict: Ihm in 

a windy night we may dream of being at sea, a bail-storm may 
suggest a dream of being in battle, or flashes of lightning make 
us dream that the house is on fire. In like manner, uneasy internal 
feelings are apt to produce unpleasant or frightful drews, suck 
' as occur in the night-mare. 
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A MOfl* of «ppi«88iOii it Mt on the dieat, wlikh fiNJifMnll/ 
flOgfMtstheideaof beiog bdd down, the aim ^ w fOBciled 
mflkictttly aecoaato Ibr Ao ftjgMM Inages piti iti J to lAo 
wakdf mlach «n eoniMUift-te tlie aMkm n ^lOMtioa. 

The cause of the oppwemoa on the chest h tfio pofalt tfMl 
remains to be ascertained; and the principlea befJwe explained 
lead to the inference, thai undue congestion of blood in the spine, 
nnpediiig the action of the intercostal muscles, and preventing 
the fine expansion of the chest, is the most probable etwe of the 
aanie of tightness and oppnssicB that is Mt there. 

Hm cifonutasees that most frequently prodnoe tto vi^U 
asarty tmtk as iadqgestion, a heavy snpper, and lymg on the back, 
from tfieir aptitude to.oceasieiir congestion in llie spine, strongly 
confirm this conclusion : while, on the other hand, fear, which 
wai shewn to excite the vessels to contraction, instantaneously 
dispels this auction, by removing the congestion, with the first 
struggle that is made; and thus farther corroborates the reasoning* 

Another speeiet of dfeaming- is that called 

SOMNAMBULISM. 

In 'this state, dke mind is stitt in ft dream, xntnt npon some 
imagittary purpose, and the extend senses are imped^clty restor- 
ed; but the faculty of speech and the power of locomotion are 
. freely exerted. 

In such a state, persons will not only answer questions ration* 
ally, but are frequently known to unlock drawers, open doors, 
walk out into the air, or sit down to write letters, being incon- 
scious ail the while where they are, or that they have got out of 
bed, and are withon^ their clothes. If suddenly awakened out of 
this state, surprise or great alarm is the consequence of the 
immediate renewal' of perfect consciousness. 

The physical cause of this sinj^ular aH'cction appears to be an 
irregular <!istribution of bluofl in the scnsorium, or some local 
congestion that iniprJes tlie umtorm and simultaneous restoration 
of the CWporcal and uk ntal faculties. 

From the principies already established, it may be mferrsd that 
the spine is not in this affection, as in mcubus, the chief seat of 
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tongM^dn, but some part of the brain itself; for the mental facul- 
flM git el^utently mMe obrtnicted Ibm tbe powers of locomcitioii. 

MorlMiver the moml caxises that are often known to occamoh 
ifikitf ftflbction, such as mental nnedoMrt, or tome lecret sorrow 
pre^ring open the imnd, confirm this inference, fitam their lialnlitjr 
to prodttee this stale of circulation. 

Grief was formerly shewn to promote congestion of blood in 
the brain ; and its continued operation is therefore well calculated 
to impede the uniform and equable renewal of circulation in 
iSfferm. pitrts of die sensoiiom. 

It is tme that gnet is not the sole cause, and momnrer ihitt 
n tettdedcy Co this local congestion, when it hUM first arisen from 
Mld^ntal causes, may in time become habitutil, like that whidi 
Oc<!asiofi8 epilepsy; but wheta frequent repetition has not ren- 
dered it constitutional, mental uneasiness is known to be its mo^ 
usual cause, and strongly confirms this view of its nature. 

Thus sleep, with all its attendant phenomena, seems to depend 
upon the periodical changes of circulation that take place in the 
organs Of miml and voluntary motion. 

These changes arts not, however, coadned to the oigans of mind 
and voluntary motion, but extend to all parts« Thus eveiy fom^ 
tion throughout the aiiimal economy has its periodical remission 
and renewal of activity; and thb change in all of them is ulfl- 
mately referable to the same causes, namely, their dependanCe 
upon the state of circulation, and the subjection of the ciiculating 
powers to the g^eral laws of fibrous contraction. 

■ ■ « • • • ■ ' ' ' tH ii 

Abt. Y» Onthe Britith MuBemUf and on CoUedon. 

It is time to inlbm- the Public that they hmve Idtt many tkes(> 
Hires of oolliBctioiis In litemtnie and in ait^ or suffisred hy thek 
removal from the spot most congenial to their ezistenee for natiomil 
purposes, either ftora some apparent indignity incdr^ by the 

possessor, or, what is still more to be regretted, from an ignorance 
of the nature of our great national repository, the British 
Mussuif . After the irreparable losses suffered of this kind by the 
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most cnlightend men in the kingdom, who are the students or men 
of lettcrB, resident in the metropolis, it becomes desirable to revise 
•od to promulgate the constitatioii or laws of the Museum. Not 
only is the gjoiy of the nalion concerned in concentrating in ils 
own collection the accumnlated treasures of the caitonSy i^ho aie 
desirdbs of bequeathing them for i»ublic utility; but a laguit 
motive exists that such rich donations should not be lost, or cir- 
cumscribed in their use, as they are when in a state of dispersion, 
imprisoned in obscure recesses, or exiled from their natural at- 
mosphere. 'I'he progress of human knowledge itself will be acce 
lerated, when the student discovers, in one sacred spot, all that 
human industry can afford to facilitate his researches, and to oflSsr to 
his meditations ; and such an institution only is worthy of a great 
nation. It is due time to quiet the fears, or to direct the caprice of 
those generous collectors, who give a wrong direction to their 
noble passion ; whatever they bequeath to the nation should be held 
as a hallowed deposit, to inspire them with confidence that the 
undisturbed existence of collections, which they have created 
with so much fondness, shall be reserved in perpetuity for those 
congenial spirits among their successors^ who will cany on an 
unbroken line of knowledge irom age to age. 

Hereafter may again arise some munificent collector, a Go vgb^ 
a FiTzwxLUAMS, a Boubosois, and a Huhtbk, as we have had 
a Bodley, and a Harley, a Sloane, and a Cracherode. Of the 
first four of these eminent collectors the British Museum has lost 
the benefit of their collections, built up, like mighty edifices, by 
the rare opulence and knowledge of the individuals, in such dif- 
ferent departments in learning and art. Yet these were originally 
designed by the possessors to round more perfectly the circle of 
human acquisitions, and to have been preserved for die nation in 
their own repository. The motives which occasioned thete rich 
donations to be lost to the nation in their present insulated state, 
were not, indeed, always honourable to their possessors, nor 
sometimes to ourselves. Wc may, perhaps, be surprised to 
detect men of the most enlarged spirit acting from little personal 
motives, even in deeds which are .accompanied by the very gran* 
dear of gpnerofiity. 
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GouoHy whom we may call our English Montiaucon, for hit 
splendid Sepulchral MomtmeiUs of Great Britain, and his Camt 
Mm BrUmrnkt of all nwn bert knew the nttioii&l importanet of 
the British Mus^iiiii ; and, of all aiiti(|iiaries» none more r^gp^tted 
the impeifect supplies of knowledg^.which had Utherto entensd 
into the national library. A perfect collection of topographical 
history was the costly labour of bis life, aiid he always signified 
that it should never be dismembered ; nor did he omit hinting, 
that there was but one place where the history of our country 
could be appropriately found, to be. always at hand, the libcaij 
of the natioii. Among the hononis which one of his fbftnne and 
taste had set bis heart on, was that of beconuQg one of tbe trustees 
of the British Museum ; thb honomy title was, as he saidy the blue 
riband of literature. But Govoh was a man of irritable and 
sullen habits, and one ever liable, in any place, to find an enemy 
rather than a fiicnd. The honour he desired lie never could 
obtain; and» though he, was so magnanimous as to persist in his 
lesolution, of never sepaititing his collection, he was mean enough 
to indulge ..his penonal pique .before the public service he bad 
proposed in his. happier bojors. :He either revoked bis'former 
bequest to .the Museum, or gave it a new direction to the univerf 
sity of Oxford,- where, • although it is deposited in " 'tiie antiqua- 
ries' closet," that land of the Latins can seldom be congenial to 
the Gothic story of British antiquities. 

Such was the petty rancour .of this celebrated antiquary ; but 
when, on a similar occasion, wc find the same irritability in- 
fluencing the stronger mind of Skld&k, we .miist forgive sq 
inferior a one as Goug}i*s, while we shrmk into our little selves in 
detecting tiie alloy of humanity. 

• Sbldbk had formed one of the most curious libraries in Europe, 
and, even at that day, it was valued ai several thousands of pounds; 
it was the intention of this great man to have left it entire to the 
university of Oxford,. for we had then no national library but tlie 
Bodleian. Having occasion for a manuscript which belonged to 
the library, they demanded of him a . bond of a thousand pounds 
Ibr its restitutioo ; nor was this demand so unusual as it appears; 
J have seen several bonds of this nature, with the sigpature torn 
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which had been executed by the historian Strype, who, when 
he borrowed a manuscript of Sir Robert Cotton, always pledged a 
lend of one huadfedpoondt, and, when he had two together, the 
loud was doubled. Yet the feelings of Sbldbv wore of sudi moiind 
delicaey on this point, as if his honour had been questionedt diat 
in a moment of passion he struck out that part of his will by 
which he had bequeathed his library to the university, declaring 
" they should never have it." The termination of this affair 
was highly honourable to Sir Matthew Hale and the other 
exeettton. At first, having hesitated to give up the treasure, they 
aHerwardf resolved on it; because, said Sir Matthew Hal^ " wt 
otoglit to be the exccators of Mr. Seldea's w3l^ and not of Us 
fomaih** It is to be wished that such bequests as Gou|^'s, and 
some which I shall mention, had found executors as mindful of 
the honour of the deceased, and the love of the Public. 

I have heard that the late Lord Fitzwilliams, having deter- 
mined to deposit his magnificent collection of prints with some 
public institution, for this purpose called at the British Museum; 
bat, neither addressing himself to a proper oflker, nor intimating 
bis design, crudely inqnued, whether the British Museom ever sold 
ifes duplicates? To a common-place question could be expect any 
other than the simple answer he received, that they sometimes did* 
On which, turning away in scornful silence, he deprived the Museum 
of an uniijuo collection still so much wanted there. He bequeathed 
it, with the addition of one hundred thousand pounds to build a gal- 
kiy, to the university of Cambridge, where, if they are preserved 
^m mouldering, is all that the nation can reasooaUy expect;—* 
from daily use, and from all the artisto and lovers of ait, they an 
salely locked up. They are of no use to the nation, and scaioely 
ever, but by the most painful favour to the individual. The fine 
collection of pictures of the late Sir Francis Bourgeois, which 
he received as a heir-loom from a celebrated collector, I know 
was designed by him for the British Museum ; but, whether. from a 
deficient eneigy among its officers, or merely from the caprice and 
weakness of Sir Francis's character, he imagined himself some- 
yt\MX sighted in a sort of treaty respecting the donation, awkwardly 
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■hegHDy aod unhappily condueted; lie toe was frightened Kwif 
Ify th« nctioD that tha trusleeB resemd to theniBeWes the hhetty 
«f diBpariogiif dNem hereafter, ae the duplicates lud icarad away 
Loid FitswiUiams. Loi^ he waveied} and eonM not fix on anj 

public institution for the preservation of his pictures ; when a mere 
accident, and a very foolish one, determined the fate of this pre- 
cious though small collection. Dining at Dulwich college, a 
place ridiculously designated as a collie, and four or five persons 
at Itidtcffv^y, I think, termed the feUows, iafiiMBced by the hila> 
iky efa stsdal ^ass^ he wasmvited by ai«f*y«QiitpaBioiiable nMBi^ 
wiMse good hamour was nerer spoiled by eonooiaseunhip or tile 
#iie arts, to leave his pictures to then. Iliey had a hmA cw eont 
darkened by the slips of windows of the tag^ oi Elizabeth, which, 
with these pictures on the walls, lie imagined might assume the 
honours of a gallery. The imbecility of the donor instantly 
consented, be however left an insufficient sum to build a 
lery, to save the pictures firora the EUsabethan lumbeiwroom ; 
and the resukis, that all these old mistefs hate been sent out of 
town into perfect retirement, to encumber, in various ways^ a 
society of four or ftve unhappy and linpicturesque monks. 

In the instances which I have adduced, the errors appear to 
originate in ihe folly or caprice of the noble donors; but it is evi- 
dent that their intentions were patriotic, and tliat, had they met the 
fbstering zeal of more active attention to aiisist them to devetope 
their designs, these treasures of learning and art had at this moment 
been combinecl in our national repository ; our gallery of antiques 
bad also presented to the students the charm of picture; our 
small print closet, yrhose iron door is now so heavtly unlocked, 
and not easily entered, had opened for them the portfolios, which 
alone can afford the materials for the history of engraving through 
all its eras and our library had supplied to the antiquarian and 
historian, many a precious volume which may be now only to be 
found in the comer of ^ the closet at Oxford." 

But iSkn has not been all the evil. The eyes of our ministers 
have not always been opened to these national designs ; their 
value has not been acknowledged because it has not been com- 
prehended } and great collections have been suffered to be broken up 
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And to be dispersed, which a moderate price would have secured, or 
even a small finvour conceded to the posseflsor. One of the most 
memoiable examples of this fiituiiy and ignorance is still fictsh in our 
recollectioDs ; the late Dr. William Huntsr having formed a rich 
collection of manoscriptsy medals, natural history akid '^im^mifij 
preparations of infinite value, designed this entire labour of his 
life for the nation ; warm with this noble purpose he addressed the 
prime minister to allot him a space of ground in the metropolis 
for the erection of " The Hunterian Museum/' This application 
was neglected, or perhaps refused. The result is known, how Dr« 
Hunter indignantly ordered that his museum, after remaining open 
during thirty years in London, should finally be removed to the 
University of Glasgow. Thus were the generous views of the 
noble donor contracted to a provincial town, which had extended 
for the metropolis, and through the metropolis to Europe itself; 
and the nation lost a proud possession. Sir Hans Sloane in his 
will expressed his wish that " his collections should remain to- 
gether and not be separated, in or about the city of London, where 
they may, by ike cotj/luence qfpeopUf be of most we," 

The improved knowledge of the present day has surely not come 
to us weakened by any . diminution of public spirit ^— and I be- 
lieve that the patriotic feeling will be last to die away among these 
noble enthusiasts. The public wants, when properly under- 
stood, will often be supplied, as they have been, by this uncom- 
memorated race. A personal feeling individualizes them with 
their own collections, so that to preserve them entire inspires them 
with a feeling of an after-existence ; it consecrates their tastes ; it 
hallows, with a sort of immortality, occupations which their death 
only had interrupted. 

To affi>rd these persons the security they desire, and to direct 
the full stream of their public affections into the right channel, 
remains still to be done ; nor have we yet honoured these men, 
whose habits of life are secluded and unobtrusive, while their 
minds are often wayward and fenciful ; too often their generous 
tempers have sown their seed on some rock, or on the heath, which 
ought to have expanded in the shelter of the garden. AyTHOWT 
Stokbk, one pf these most active but silent collectorsi consumed 
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fortune in a ooUectioii dueily of prinli and diawingiv which he 
bequeathed to the libiaiy at Eton ; but from the nature o£ that 
and simihr institutions, these donations might be inscribed with a 
** htejaeei." There they can only repose in the gilt sepulchres of 
library-cases, rarely to be opened. All such things, to be useful 
must be of immediate attainment. A contemporary, who has 
nearly concluded an illustrated Clarendon, consisting of many 
folios of historical, antiquarian* and miscellaneous curiosities** is 
most anxiously concerned where to depositlthe unique collection ; 
so imperfectly known to him, or so su^ected, is the safeguard of 
such treasiires, the BritisW Museum, that I fear this collection will 
be of uo service to the future historian. 

I am convinced that many such noble spirits are still busied in 
the delightful task of creating such inestimable collections in litera- 
ture, in science, and in art ; and that to awaken and to foster their 
Boble impulse, becomes an object of national interest. It is to be 
regretted that the stores of EngUsh literature of the late Mr. Bivd- 
i.sr have been lost to the British Museum ; for, strange to say, 
it is most deficient in those home productions which constituted 
the greater part of that collection. In these cases the deficient 
zeal either on tlie public's side, or on the collector's, might be 
corrected by a purchase after the life of the possessor, on the plan 
of Sir Hans Sloane, the Harleys, and Townley ; where a com- 
mercial bargain was not struck, but a price, very far beneath the 
cost, was fixed, that the individual might not be entirely a suf- 
ferer, nor the public want the benefit of collections formed by 
such skilful men. 

Recently two brothers, members of New College, testified their 
filial love to their Alma Mater, ])y presenting the university with 
a collection of the finest casts from Italy of works of art^ so long 
wanting in that classical region ; and those exotic plants, brought 
by the hands of two. modest and unambitioua Oxonians to their 
brodiers, will assuredly scatter the seeds of taste in minds whic^ 



* It may be woiHi noticing, that these cost the collector, it is said, 
twdmthoasand poondi. 
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binre not^ pflriiUps, been tugostly vepmcked, at being man 
euiioaf of wod^ ihm tbuip. 

Such an tfaenen wbo, at kog intemla ct time, appear, and 
nipply die wantl of tie Poblie fnm their ofm love and sensibility; 

and Irom these collectors, when opulent, the BRiribii Museum 
must look forwards for many accessions. It has had its Crachc- 
rode, its Birch, its Musgrave, and many others^ who have so 
largely and 40 prociouBly contributed to its stores. On thie occa* 
•ion let me borrow tbe simplidty and the Ibrce of the venetabk 
style of Sir Thomas Bodley, alkidii^ to his BoUe ioDiidatkm of 
die Bodleian lihnury: f For we cannot but presume that castuof 
(counting) what number of noble benefadon have already coo> 
curred,in a/ervottr ofaffectionj to that public place of study ; 
•we shall be sitrCf in time to comCy to find some others in some measure 
OF THE LIKE DISPOSITION to the advancement of learning*" 
With (he prescient enthusiasm of genius, Bodlet foresaw those 
generous spirits, who« kng after, and at intemla, bave cairied 
on his gteat views. 

S9i^ AprH 



Art. VL— .4 Tiger and Lion Hunt. 

tnufbUewinff nanatlTeof aTIGEft and LION HUNT, in tbe upper 
rfgioM of Hiadostra, is estraeled ftom tbe familiar conespondeoce of 
AodaoitlesiheMiMof thechaee, who is a British la^j of high nnic, 
fOMntly, Off nothmg ago, idaniedlroni India.] 



Smighee, dxty miles N, of Diklee, 
9,%nd March. 

We had elephants, guns, balls, and all other necessaries pre- 
pared, and about seven in the morning we set off. The soil was 
exactly like that we had gone over last night; our course lay 
N. W. The jun^e was geneially composed of Comda bushes, 
which were stunty and thin, and looked like ragged thorn 
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bushes ; nothing could be more desolate in appearance ; it 
seemed as if we had |p>C to the Cuthest limit of cultivation^ or 
the haunts of man. At times, the greener bunches of jungle, 
the usual abodes of the beasts of prey during the day-time^ 'Bnd 

the few huts scattered here and there, which could hard]y be 
called villages, seemed like islands in he desert waste around 
us. We stopped near two or three of these green tufts, which 
generally surrounded a lodgment of watei, or little ponds, in tha 
midst of the sand. 

The way in which these ferocious amnals ace traced out is 
very curious, and, if rehiled in England, vouU scarcely be cre> 
dited. A number of unarmed half-nakec villagers, go prying 
from side to side of the bush, just as a toy in England would 
look after a stray sheep, or peep after a bird's nest. Where 
the jungle was too thick for them to see tkough, the el^hanls 
putting their trunks down into the bush, forcd their way through, 
tearing up eveiy thing by the roots beforsthem. Aboot four 
miles from our tents we were all surroundng a bush, which 
might be some fifty yards in chrcumfiBrence, (dl includes William 
Fraser, alone upon his great elephant, Mr. Birton and myself 
upon another equally large, Mr. Wilder upon mother, and eight 
other elephants ; horsemen at a distance, and footmen peeping 
mto the bushes). Our different elephants were each endeavour* 
ing to foice his way through, when a great elegant, without n 
kmdak on his back, called Muckna,** a Ine and muck 
esteemed kind of elephant, (a male vrithout larg^ teeth), put up, 
from near the centre of the bush, a royal tiger. In an instant 
Fraser called out, " Now Lady H ■ ■, be calm, be steady, and 
take agoodaim, here he is." — I confess, at the monent of thus sud- 
denly coming upon our ferocious victim, my leart beat very 
high, and, for a second, I wished myself &r eiough off; but 
curioaity'^and the eagerness of the chase put fear eat of ray head 
in a mimHe; the tiger made a charge at the Mudna, and then 
ran back into the jungle. Mr. Wilder then put hit elephant in^ 
and drove him out at the opposite side. He cha-ged over the 
plain away from us, and Wilder fired two balls at hun, but knew 
^ot whether they took eS&ct, The bush, in which he was found. 
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mn one on the west baik of one of those little half dry ponds 
of which I have spokea Mr. Barton and I conjectunng that, as 
there was no other diick cover near, he would probably soon 
letom, took our stand is the centre of the open space ; in a mi- 
nute the tiger ran into ihe bushes on the east side ; I saw him 
quite plain ; we immedately put our elephant into the bushes, 
and poked about, till the horsemen, who were reconnoitring 
round the outside of th( whole jungle, saw him slink under the 
bushes to the north sde; hither we followed him* and from 
thesoe traced him by |vs growling, back to the outer part of the 
eastern bushes. Hen he started out just befine the trunk of our 
dephant, with a trenwdous gpowl or grunt, and made a chaige at 
anodier elephant faitler out on the plain^ retreating again imme- 
diately undercover. Frascr fired at him, but we supposed with- 
out effect ; and he lulled to us for our elephant to pursue him 
into his cover. 

With some difficilty, we made our way through to the inside 
of the southern buhes ; and^ as we were looking throu^ the 
thicket, we perceved beau Tiger slinking away under them. Mr. 
Barton fired, andhit him a mortal blow, about the shoulder or 

back, for he insantly was checked, and my ball, which fol- 
lowed the same instant, threw him down. We two then dis- 
charged our \vh3le artillery, which originally consisted of two 
double-barrelled guns, loaded with slugs, and a pair of pistols. 
Most of them tK>k effect, . as we could discover by his wincing, 
for he was no* above ten yards from us at any time, and at one 
moment, when the elephant chose to take fright and turn his head 
round, away fioa the beast, running his haunchek almost into the 
bush, not^re. By this time William Fraser had come tound^ 
and dischar^' a few balls at the- tiger, which lay looking at US, 
grinning and growling, his cars thrown biick, but unable to stir. 
A pistol, fired by me, shattered his lower jaw-bone : and imme- 
diately, as daig^ of approaching him was now over, one of the 
villagers, witl a matchlock, went close to him,, and applying the 
muasle of hii piece to the nape of his neck, shot him dead, and 
put him out «f his pain* The peo|)le then dragged him out, and) 
^ we dismounted to look at him, pierced through and through ; yet 
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4Diie ecmld not oontempiate him without satisfaction, as we were 
lokl that he had long iofested the high road, and carried off mnny 
passengffs. Ope hears of die roar of a tiger and fancies It like 
that of a bull, but» in fact, it is more like the grunt of a hog, 
though twenty times louder, and certainly one of the most tre- 
mendous animal noises one can imagine. 

Our tiger was thrown across an elephant, and we continued our 
course to the south-west ; in a jungle, at the distance of about 
two miles, we started a wild bog, which ran as hard as it 
eould away from us, pursued by a Sowar, without success- 
Soon after we started, in a more open pait of the plain, a herd of 
the nilghau. This animal is, in appearance, something be* 
tweeii a horse, a cow, and a deer ; delicate in its legs and feet ; like 
the latter, of a bluish grey colour, with a small hump on its 
shoulders, covered with a mane. Innumerable hares and par- 
tridges started upon every side of us. The fiat dreary waste still 
continued, though here and there, at the distance of some miles, 
we met with a few ploughed lands, and boys tending herds of 
bnilaloes. 

In a circuit of about sixteen miles, we beat up many jungles, 
in the hope of rousing a lion, but without success. One of these 
jungles, in particular, was uncommonly pretty ; it had water in 
the midst of it, in which was a large herd of buffalo(>$, cooling 
themsdves. We returned home at 3 P. M. ; and after a dish of 
tea I fell asleep, and did not wake till eleven at night 

On the 29d we again set off at 9 A. M. in quest of three lions, 
which we heard were in a jungle about six mites to Ae north-cast 
of our tents. The ground we passed over was equally flat with 
that of yesterday, but it was ploughed. When we came to the 
edge of the jungle, not unlike the skirts of a coppice in England, 
and which was principally composed of stumpy peeple trees, and 
die wiUow-Uke shrub, I observed the other evening, Fraserdf^ 
tired us to bait, whilst he went on foot to obtab information. 
The people from the neighbourhood assembled round us in 
crowds, and in a few minutes all the trees in the jungle appeared 
to be crowned with men, placed there by PVaser for observation. 
After waiting nearly an hour, we were at last sent for. We found 
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him posted just by the side of the great canal, which was cut b/ 
the Emperor Firose, across i|ie conntiy* from the Jumna, at 
Firopethwlt to Dehlee* for the piufbae of «ut>pljiiig the cukivft- 
tioo of this pert of the eomitiy with water. F^siserhad received 
-InteUigence of both a lion and 4 tiger being in this jiiogle« which 
now chokes up this canal. He desired Barton and myself to go 
down upon our elephant, and watch the bed of the canal ; moving 
slowly towards the south, while he should enter and advance in 
the contrary direction ; the cei^t of the party wese to beat the 
jiiQgie above, whece it was lo very thick, that in moit piaoes, it 
wonld have been iin|iotnhle for an' elephant to attempt to fofbe a 
passage through it 

When we had gone about a quaiter of a mile ilown die KvHa, 
there being but just room at the bottom for our elephant to walk 
clear of the bushes, we came to a «pot where it was a little 
wider, and where some water had collected. Here we fell in 
with Fxvser, on his elephant* who had met with no better success 
thaa onnelves, though we had ett searched evety bash as closely 
as we could with our eyes» in passing along. He desiied us to 
wait Ihere a fow mmutes* while he moneted the bank above to 
look after the rest of the elephants ; though none of us were very 
sanguine of sf>ort here, from tlie jungle being so thick, and so 
extensive on every side. He had hardly gone away, when the 
people in theirees called out, that they saw the wild beast in the 
bushes, on onr lt& hand ; and in a few miniiles» a lioness crossed 
the narfow neck of the canal* jnst before us, and clamheied np 
the opposite bank. 1 immediately fined, but missed her ; the 
men pointed that she had run along the bank to the westward. 
We turned round, and had the mortification of seeing her again 
dart across the path, and run into the water, through tlie Nulla, 
for some yards ; at which moment our elephant b^am/e refrac- 
tory; kept wheeling about, and was so unrtsady* as to make it 
•impossible ferns to ire. However, we followed her up to the 
thicket, in which Ae had taken shelter, and put the elephanf s 
%ead right into it; when we had the satisfaction to hear her 
•growling close to us. Just as we were expecting her charge 
every minute, and had prepared our musquets ready to point at 
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her, round wheeled the ekphant again, and became perfectly un- 
Bftanagcable. 

During .tlM 8Ciiffl6 between the elephant and the Makonit wt 
bend the cry, that the Uooew was again nnming downtiiebanfct 
and a gun went ofL She again cross^ the Nodla^ and we saw 
die partridges start up from a thicket into which she had pene- 
trated. Just as we got our elephant to go well in, slie ran back 

- again, and couched under a thicket, on our left hand bank, near to 
which she had originally been started. All this happened in tha 
tpice of » short minute*. Fiaacr then •called to us to come loiind 
tha bush, lioness being in a line betweeu him and us, we 
bmdeied him firom firing; Just as we got out of his reach, ht 
fired ; and as soon as our elephant stopped, I did the same ; 
both shots took effect, for the poor lioness stirred not from the 
spot, but lay and growled, in rather a more mellow or hollow 
toae than that of a tiger* All our guns were loaded with slugs, 
404. after a few dischai^es, poor lioness tried to sally from her 
«0¥eft, and loUed ovev and oner into the bed of the.canal below; 
Her loim were endmOj all cut to piejees, and her hind parts 
trailed after, hcsr. This was lucky for us, as her fore parts 
appeared to be strong and unhurt. She reared herself upon her 
fore legs, and cast towards us a look that bespoke revenge, com- 
plaint, and dignity, which I thought to be quite affecting ; per* 
haps, hovReiWK, it was. the old prejudice in.iavQur of lions, that 
mads;ne.£NM7 this» si well as that there was an infinite (degree 
q£ spjyit and dSgnity in her attitude ; her head, half averted 60m 

' UK wm tuined bsck* as if ready to start at us, if the wounds in 
her kHns had not duabled her. As it was now mercy to fire, 
and put an end to her sufferings, I took a steady aim, and shot her 
right through the head ; she fell dead at once, and it was found, 
on g|»ifl^ up to her, that, the ball had completely carried away her 
lower jaw^ ^e^ body was, dragged up the bank,, and Praser pro* 
nouncedher to be.not two years old. 

We now learnt, that the shot which we had heard, when down 
.below, was occasioned by the lioness having made a spring at a 
poor man, who stood panic-struck, unable to discharge his piece, 
or to run away. She had thrown him down, and got him com- 
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pletely under her, and his turban into her mouth. The elephants 
all dismayed had turned back, when Mr. Wilder, seeing the im- 
minent danger of the moment, fired at the lioness, and grazed her 
' tide. She immediately left her hold, ran back into the jungle^ 
and across the canal, where we first perceived her. Thb grand * 
sight we lost, by being stationed in the bed below ; it was said 
to have been very fine ; but then we had, instead of it, several 
views of this noble animal, in full vigour; and with the sight of 
an hyena, which also ran across the Nulla. 

We then proceeded on the road to Pannuput, on our elephants, 
five miles to ' which is a pretty village. Here I got into 

my palankeen; Wilder returned to Dehlee; and William FVaser 
and Mn Barton mounted their horses, and rode on as hard as they 
could. I changed bearers' at Seerhana, twelve miles, and arrived 
at Pannuput, eleven further, at midnight. The gentlemen had 
arrived there about sim-set. After a little bit of dinner, I was 
glad to go to bed. Next day, the gentlemen told me, they had 

• 

cffoesed again Firoae's canal, whicji appeared very Hgmth; but 
that part of it, near Pannuput, was the finest corn-country they 
ever saw, and doubly delightful a|ter the fiitiguing and dreary 
wastes we had been in for the last six days. Pannuput plains were, ' 
in 1761, (1174 of the Hegira), the scene of one of the greatest 
battles ever fought, between the united musselman powers of 
India and the Mahrattas, in which the latter were defeated; fifty 
thousand Mahnttas are said to have been killed, imd the battle 
lasted three days. No traces of the field of. battle are left, the 
whole plain being in the highest state of cultivation. It is a bean* 
tiftil scene, scattered with fine trees, and the fort (a common brick 
one), and town highly picturesque. 

William Fraser drove me to Brusut in his buggy, on the mom* 
ing of the 24th ; and from the plains of Pannuput I first beheld, 
with an old Highland play-fellow* the snowy mountains of Thibet, 
instead of the much-loved summit of Ben Nevis. 
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AltT. VII. Account of Batatia^Its Inhabitants, Commerce, 
Climate, S^c. By the late Dr. Gillan, Physician to the 
Embasty tq China, under Lord Macartney. 

: (Oonduded from Fkge 20.) 

Iv Java and the neighbouring islands it is said that they produce 
eaLtraoidinary eflects by means of a powder of singular oompositiont 
and of which they make frequent use. Mr.Titsing was an eye^t* 
ness to some of these effects while he resided in Japan, where he was 

for some time employed in the Company's business. This powder, 
he says, not only relaxes and unstrings every fibre of the living 
frame, but also preserves the dead from all rigidity and stiffness, 
while at the same time^ from its peculiarly antiseptic virtues, it 
wards off putrefiu^tion for a long time. When one dies in Japan, 
a skilful person comes, and taking a small quantity of this pow- 
der, puts it into the eyes and ears of lh<e dead body. In a few 
minutes the joints regain their flexibility, the whole body becomes 
soft and yielding, every muscle contracts with case, and they dis- 
pose of the dead in any attitude they please. Sometimes they 
place them sitting erect in a chair; sometimes as if reading or 
writing at a table ; sometimes in a stooping, and sometimes in a 
horiiontal posture, according as fiincy or the choice of friends and 
relations dictate. This flexUnUty of the dead fibre, he says, continues ' 
as long as its organization remains entire, and that Is ibr a long 
time. He was desirous to have a further proof of the efficacy of 
this singular powder, and an opportunity occurred to satisfy him- 
self completely on this head. One of their own sailors died 
aboard his ship : two days after his death, when his body was now 
'quite rigid and signs of incipient putrefiurtion appeared, he sent 
for one of those who perform these operations on the dead, to 
come and exhibit his art on the body of the sailor. He came 
accordingly, and demanded that the body should be immediately 
carried ashore. This was done, and the powder, as usual, put 
into the eyes and ears ; iu a few minutes the body became soft 
and flexible, in every part the putre£sctive process was stopped, 
and Mr« Titsing saw the body in a cave many days afterwards, laid 
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in a recumbent posturci quite pliant, and without further marks of 
corruption. He immedi^itely purchased, at a consideiable price, 
a small quantity of this extraordinary powder, but neiver made any 
use of it himself ; be was even afraid to touch it, dreading that if it 

had such wonderful powers over the dead fibre, it might a fortkri - 
have still greater effect upon the living one, and induce such a 
degree of relaxation as might never be recovered ; and thus, per- 
haps, an event might follow as bad as, and more permanent than, 
fipom the Javanese fascination* He says he consulted the phyil* 
cBuis of Japan for an explanation of ^ese astonishing phenomena. 
They would not communicate to him the secret of the nature and 
preparation of the powder, which is reserved solely for the initiated ; , 
but told him the powder was absorbed from the eyes and ears 
when it first exerted its resolving effects by a particular system of 
absorbing vessels, which continued a certain kind of circulation 
for several days after death, and that these vessels carried it for- ' . 
ward through the whole body, through every ^bre of which, it 
communicated and diffused itself. This appeared to him a very 
eatis&ctory account of the matter, and he said he had lately sent 
one half of his powder, accompanied with this account, to Holland, 
in order that th<^ professors of anatomy, in their different theatres, 
might make experiments with it. Such were the accounts Mr. 
Titsi^g gave, and he firmly believed the truth of theui. lie pro* 
' mised me a small quantity of this powder, with several other 
ciuiosities, but our sudden departure from Batavia prevented me 
£rom seeing him afterwards, or receiving them. 

The very short time we stopped at Batavia, rendered it difficult to 
make many observations on the natural history of the place. 
But we laboured also under a double disadvantage in this respect, 
in not being able to find any person there conversant with this 
subject. 1 he Dutch gentlemen, who are at the head of the 
Company's affiiirs, are more occupied with commel^j^e and 
the acquisition of money, than, the puisuits of scicmce; and 
many/ of them who have risen to. offices and fortunes, were 
originally in very inferior, and even mechanical situations in life, 
and never had the benefit of much education. Hence they have 
contributed little to the advancement of natural history, ^Itho^gjh 
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the coumiy abounds with materials. At some future period it 
^ may be mom cultivated. Tkere it eyoi an Academy of Sciences 
lately established at Batafta, but there appeals no great spirit of 
•ddnce among its membefs, nor does it promise much for their 
■sal diat they hai!« allowed all the astronomical and mathematical 
instruments of the Rev. Mr. Moln, to be sold piece-meal after his 
death ; and the observatory to be converted into a warehouse for 
the Company's goods. They have already, however, published 
> six volumes of their transactions ; but as far as I understand, there 
ate hardly any of the memoift mitten by the Bataviaa resident 
memhccs* 

It has been already remarked that the situation and climate of 
Batavia ale peculiarly unhealthy. The dirty waters carried 
down by the rivers from the Blaeu-wen-berg Mountain, stagnate 
in the canals mrith which the whole town is intersected, and de- 
posit a pcodigjkHis <|uantity of slime and filth, which is not cleared 
away as it oa^t to ht. The great canal which unites all the 
smaller ones into one stream befoie it enters into the sea, is gra^ 
dually becoming shallower from this constant deposition of dirt 
and mod ; and I was assured it had extended the point of land 
where it discharges itself into the bay, to a considerable distance 
farther than it was when Batavia was built. The bay all around 
the mouth of the canal to the distance of two miles, is a dirty 
BMddy colour, and quits distinct fimn the colour of the sea^water 
fiotfier out The bottom, foimed fimn this mud and clay, males 
cxcdlent anchoring ground. The quantity of putrescent animal 
and yegetable substances that float down the canal into the bay, 
' and there remain in a putrefying state, and agitated by the waves, 
gives a beautiful phosphoric appearance to the surface of the 
water at night, especially when ruffled by the sea breese. The 
tawn is large, but seems thinly- mhabited, and many houses ara , 
quits empty. The houses are built, some of brick, some of stone 
and lime, and some only of wood and plaster. It is remaricable, 
however, that neither Umcstone or marble of any kind have yet 
been found in Java. They get the whole of their lime from the 
coral rocks, which abound in, and in some places almost en- 
tirely compose the neighbouring islanda in the Straits. They send 
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for boat-loads of it, and burn it in tiie usual manner. The bastions 
of the two small batteries or. forts which guard the entrance of 
the-great canal leading from the bay to the town, are entirely bulk 
of this coral rock, and it appears extremely well calculated for 
this purpose, as its splinters would by no means be so numeroas 
or so dangerous as the lava stone, of which the walls of the town 
are partly built. The only stone I saw here was of a dark blue 
colour, it is of a very hard dense t^exture, emits a metallic sound 
when struck, and resembles very much the lava of Vesuvius. 
This stone they get chiefly firom the mountains, which I was tM 
are all volcanic. In one place, about forty miles from Batsnria, 
there is a crater still smoking. They get their marble and granite 
from China. Tlic Chinese junks carry it to Batavia, but seldom 
as a loading; most frequently they bring it as ballast. The 
ground-floors of the principal apartments of the Governor and 
Council of the Indies in the castle, are paved with this marble, 
which is cut into squares of eighteen inches, for this purpose. 
One of these squares, when polished and laid, costs about three 
shillings sterling. For the pavement of their apartments they 
choose marbles of various colours, especially black, blue, and 
white, which tiicy intermix and lay in figures of a diamond, as in 
Europe. Sometimes ihey line the faces of the sides of their rooms 
with this marble, to the height of about three or four feet. And 
oflien too they use for this purpose a composition of lime and 
pounded shells, which the Chinese call chinam. This they lay on 
in the form of plaster, and paint it with various colours repie* 
senting the veins of marble, and afterwards polish it so well, that 
unless it be very closely examined, it might readily be mistaken 
for real marble. 1 he houses in general rise a few steps from the 
street. The steps of the stairs leading up to them are sometimes 
of white loi^h marble, but most frequently of granite. Tha 
houses of lower people, and even several of the rooms in those 
of the higher and richer classes, are paved with large flat tiles^ 
which they import from Holland. As there is a canal in the 
midst of every street, and the banks oti both sides are thickly 
planted wiih trees, their shady leaves gave a pleasing appearance to 
the eye, and contributed to make the streets and the houses cooler ; 
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Imt as their noxious effects in other respects were certainly more 
than a balance for this, an order was sent from Holland for cutr 
ti^g them all down. This order has been put in execution in 
some streets, and it is Mid it'is to be enforced in all. It would cer- 
tainly be much more pleasing to the eye to leave a few trees hem 
^ and theie at different distances, and all the good effects would b» 
equally well obtained. 

The country round Batavia, and thence back lo the mountains, 
which are about forty miles distant, appears like one continued plain, 
without any hill or rising ground to interrupt the view. It is so 
thickly planted with ttees at the sane time, both in the fields, along 
the canals and banks of the nren, and around the gsrdens and 
coiintry-houses of the inhabitants, that it has rather the appearance 
of a forest, than of a cultivated country. I had an opportunity of 
going into the country behind Batavia twice ; first to Mr. Wieger- 
man's country-house, and afterwards to Mr. Schowman's. The 
road leading from the town appeared nothing for several miles but 
a mound of earth thrown up l>etween two canals, and formed of 
tiie soil dug up to make their bed. J'rom the gate of tlie town till 
we came to die Pasar Tannabank, it appeared one continuous levd 
plain. Pasar Tannabank rises suddenly about thirty feet perpen« 
dicular above the level of the road ; and after you come to the top 
of this small eminence, the road continues level, and almost pa- 
rallel to the horizon as before. Mr. Wiegerman's country-house 
is about two miles beyond Pasar Tannabank, .and seven (touL 
Batavia. There is nothing particular to be seen either in the house 
or adjonung grounds. The general character 'of the country pre* 
vails ; thick shady trees, planted in regular rows, forming avenues 
that terminate in a central point, as it were before the house built 
on that centre ; and diverging and forming radii of a circle all 
around, seem to have been disposed and arranged with peculiar 
care. The grounds around an wet and marshy, and nothing here 
appears inviting except the hospitality and boiu wares of -the 
master. He sddom comes here, and only for a night or two. 
The house is fitted up rather for the reception than for the con- 
venience of numerous guests ; at least, according to the European 
idea. There is one large hall for dinner a portico for shades 
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drinking, smoking, and conversation and cards ; and several de- 
tached bed-chambera. But in each ot these there are at least three 
bedsy and not one pair of sheets in the whole of them. In this 
circumstaaoe they seem to forget that itimngers newly anived from 
Europe are not accustomed to» nor provided with, the flowing 
easy night-dress of eastern dinuiles; aAd thaT they may possibly 
pass a disagreeable night from damp and noisome vapours, as well 
as from the warm apprehensions of imagination that often presents 
to them the disagreeable images of the fevers, and complicated 
diseases of those who may have contaminated the mattress and 
counterpane on which th^ now, in ^ain, seek npoae. 

These toads which lead from Batavia back to the Blasu-wem 
beig mountains, and no iarthery and wUch have all been made by 
the JDolch, are divided in the middle by a paling of bamboos* 
One side the road is smooth, and appears to be particularly 
attended to ; it is destined for carriages, horses, and travellers. 
The other side appeals one continued puddle. It is the road for the 
bttfialoes* which they employ here for plovf^uag the liee gfonndsy 
ind dragging the carts and waggons.' The whcds of these carts aM 
taade of one entire piece of wood, the cut of the trank of a trea» 
about four feet diameter, and extremely thin ; so that the breadth 
of the circumference, rolling on the ground, does not exceed a 
couple of inches. From this uncommon thinness they are very 
brittle, and cut the road like a knife, so that the wheel sinks to the 
axle4fee at every step. These carts an commonly heavily laden, 
and no care is ever bestowed upon filling up the mto die whaeb 
have cut; Ih^ buffidoes.suik to die bdly at every step, and theif 
mich is so retarded that they scarcely advance half a mile an hour. 
The body of the cart or waggon is made like a chest, and must be 
water-tight, otherwise every thing contained in them would be 
spoiled. The buiialoes are very common here, butnone of them are 
fownd wild in the mountains or woods. They are not so laige as 
tl|e buffidoes of the soathcro parts of Europe, nor do they appear 
to be so strong. They are generally of a dirty dun colour; the 
hair is very thhi, and particularly on the belly, which is almost 
bare. Their nostrils appear more patulous, and their ears larger. 
They have no palcaha* Their horns are all curved backwards 
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in a horizontal direction found the head, so that the tips of them 
■ImMl oMet esjch other over the neck. This lingular poii- 
lion of the horns almoit renders &em usdess aa weapons of 

« defenee ; and they seem nther to butt with them like a ram, than 
id'toss like a hull. They are quite gentle atid tame in die hands 
of the natives. The IVlalays and Javanese have brought them into 
perfect subjection. Even the children ride upon their backs when 
they drive fhem to feed in the marshes, or to draw the cart and 
plough ; and sometimes half a doaen of them mount upon their 
bscky-head, and neck, by way of amusement 4 the animal all (hie 
while remainmg perfectly quiet and g^le. But these uam 
amnalfc become wild and Jerocious at the sight of a European, 
whose dress and appearance seem to otlond them exceedingly. 
The Malays, from whose bodies we perceive a disagreeable efflu- 
vium perpetually issuing, pretend that the Europeans offend their 
■ostnls in the same manner, and that it is this disagreeable emai* 
natiotl |hat stimulatea the olfiu^toiy nerves of the buffidoes^ and 
coBcitn in them sudi a disagreeable sensation (hat diejare provoked 

, to the utmost anger against the excidng cause. It is certain that 
it is not safe for a European to approach them while th^ are at 
liberty, although they are soon tamed, and patient enough un- 
der his hands and treatment in the stall. Of this we had sever^ 
eguuHples in the Jion, where the wildest and most ungovernable 

, ^waya became veiy tame and tractable^ when tied to ^ gnna 
for a lew days* 

The Javanese drive these buflUoes every meming and evenmg 
into some of the canals^ or into a deep ditch, where the water 

covers their whole bodies, except the head, which they hold up 
in order to breathe. In this situation they remain for a long 
time, while the master or driver, with- a long scoop in his hand, 
throwa water over their heads iilecsaanlly* They seem mnch 
pleased with diis balhing» and always tdm ta meet the water, nor 
once oier to stir fram die phioe till they are commanded. 

The Dutch Jiave a particular and inveterate prejudice against 
eating the flesh or drinlting the milk of the buffalo, both which 
they pretend to be productive of disease. But the Malays and 
Javanese eat them both inthout any ill consequence. Th^ 



Digitized by Google 



^80 Batavia^Jts InkabUmtw, 

Chinese do the same'; and while we remained in the Straits of 
Sunday the crews of aU the ships ate the buffido, and found their 
'flesh Yeiy gpod. It made excellent soup, and the flesh when 
aliewed or boiled till it, was qoite tender, appeared not at all (fis- 
agreeable to many of the genUemen. Captain MacinUMh had it 
made into Scotch collops aboard the Hindostan ; and in this state, 
"when properly dressed and seasoned with the usual condiments, 
it was impossible to distinguish it from European beef dressed 
""in the same manner. These animals appear fonned by na- 
ture for plonghing the rice grounds, which ate so wet and 
niai9hy» that neither horses nor oxen could woik in them. Each 
plough is drawn by a single bnflUOf the plough is light, but the 
coulter and plough- share strong and broad. The ploughman fol- 
lows after, naked from the waist downwards, and the furrow 
appears to consist as much of water as of soil. They have two 
kinds of rice— flrst, the common kind, which grows only in low 
wet grounds^ and requires water constantly for its growth and 
lipeningi Secondly, the mountain, or dry rice, which the Jar 
TBnese call paddy gunning. It is cmnmonly sown on the sides x>f 
the mountains about the beginning of the rainy season^; it requires 
no water other than the rain and dews, and ripens about the be- 
ginning of the dry season. 

There is a warehouse for drugs at Batavia, in which arc depo- 
eited all the drugs of India, till they are sent by the Company's 
ships to Holland. There is also a Hortus Medicua for making a 
collection of the plants of the country, about a mile firom the 
town, both belonging to die Company, and under tiie management 
and direction of Mr. Schowman. The island, in all probability, 
would afford a great number of very rare and valuable plants ; 
but it has hitherto not been explored, nor have any persons of 
botanical knowledge been employed for this purpoae.- Atecord* 
ingly the Uoitos Medicus does not contain a rtry Urgi col- 
lection, nor is the present superintendent of the garden well cal* 
culated for increasing it Bdr. Sdiowman came to Batavia when 
young, and in a very low capacity ; he is ignorant of letters, and 
unacquainted with every part of science, except the names and 
knowledge of the few plants and trees he has in the g^en, with 
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the habit and appearance of which he has got mechanically 
acquainted. He was persuaded to marry a Malay slave, who 
bad long been the &yourite sultana of tbe late Governor-General ; 
mad in ooOBidention of thk sacrifice, be was appointed to the 
double oflSce be now holds, in which he has acquired a good deal 
of land' and property in the country, and a very considerable 
fortune in money. We visited the Hortus Medicus in company • 
with Mr. Wiegerman, and some other gentlemen, and we thought 
this an excellent opportunity of ascertaining the history of the 
fiunous upas-tree, Tbe gsnHemen of the council at Batam 
denied tbe existence of tbe upas, and Mr. Scbowman oonfirmed 
then negation, tt seems tbe Goremor find Council bad been 
applied to from Amsterdam, to ascertidn tiie truth or false- 
hood of this history. In consequence of this application they 
made inquiries, the result of which they thought warranted them • 
to conclude no such tree existed. I procured a copy of the offi- 
cial paper, transmitted to Holland, containing the detail of their 
'mvestigpttions, fnm. M. Engelbait. This paper I gave to Sir Geoige 
Staunton ; and to it, it is bestto refer for any thing further on' 
this bead. But we were not a little surprised, some time after we 
came out of the garden, to understand from Mr. Schowman, 
that he actually knew, and had in the garden where we had been, 
a tree, which he called, and believed to be, the upas, although 
it had not all the extraordinary qualities ascribed to it by Mr. 
Foersdu He said this tree was of an extraordinary poisonous 
nature ; tiiat it exuded a resin or juice, with wUdi, when a 
sword, cress, or odier cutting weapon, was impregnated, or 
even touched over, the weapon inflicted a certainly mortal 
wound. That the reason why he denied the existence of such a 
tree was, because the slaves and servants were around us while 
bespoke, and that he did not choose they should ever believe 
such a poisonous tree existed, much less that it was then growing 
in bis garden, lest at.any time tbey should be tempted to make 
an improper use of it. That tbe same reason bad made bim • 
conceal it from every person at Batavia, except the Governor- 
General, and a few of the members of the Council, dreading that 
if it was once geaeraUy known, the worst consequences might 
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resnlt from it. He promised to shew us this upas privately, 
when we returned from his country-house, to which he had in- 
vited usy and where Sir GoQijget Mr. Staunton, and I were to 
conpuiy iMm RPU tveaing. Biit ihia sight we weie divp* 
pointed too^ u we left Bat«Wa tHe day befiiie Mr. achowsoan 
wai to return to town* lie ahow«d hewever, aevesii plants of 
the nutmeg tree, that had been lately brought to Bating from the 
Isle of Banda, its native soil. 

These plants were in a very thriving condition, and we had the 
fatisfactiiHi of ohtaining some speciok^ of it* among the othex 
pvoductions of the garden, whi|?h were suit home by theSultivan* 
One of the pntmeg plants vaa grof?^ to the siie of a small tree^ 
and wfn planted in the earth; the otheia were smallert and in 
pots of Banda earth, which had been sent along wUh them* from 
a belief formerly entertained that the nutmeg would not grow in 
any other soil. I examined this earth, and found it to be vol- 
canic ashes» with a very considerable proportion of iron in them, 
itfr. Sohowman had also received some of the nuts along with 
(he {daiits. The nuts were sept to him in close jans, with a 
liquor sound thftm* which he afterwards told me was pure, water ; 
he had planted sotne of these nuts in small pets of the common 
earth of his garden, and found to his great satisfaction that they 
seemed to grow very well in the soil of Batavia; and he enter- 
tained hopes that ere long they might be sufllcieiitly multiplied in • 
the Dutch territory in Java. The nutmeg has, in its native state> 
•i very hard shell around it, which is brofcenin order- to take out ' 
what we usually call the nutmeg in Europe* hut which is in fiwt 
only the nucleus or kernel of the nut. Between the nut and the 
kernel there is a thin membranous substance, which lines the 
shell and covers the kernel, to which it ailhcres when the shell is 
broken— this is the mace. I went with Mr. Schowman the fol- 
lowing evening to his country-house: Sir George* Mr. $tauhtoa». 
and l^r.^WifisermaAt were to foUpw after, an hour or two huer, 
or at any rate the snccffding momiqg, unless something shoukl 
occur to prevent them. The house is situated about six leagues 
from Batavia; the road leading to it passes by Mr. Wiegcrman*8 
l^ouae ah'eady mentioned, aud is very good for four or ^ve miles 
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luirther : after that, the country becomes quite marshy, and there 
aie severAl lakes and rice fields intenpOTsed, which being covered < 
with water appear only a contiouanoe of tb» Ijurger kkea. On 
the banks of one of these lakes, 'and in a pleasant situatton, there 
js a very fine villa and garden, which, with a larg^' tract of the 
' adjoining country, belonged to the late Admiral Hartsink^ and is 
now occupied by his son, who was then residing there with his 
family. We had relays of horses at dift'erent distances; for al- 
though the horses of Java are v^iy spirited, and go exceedingly 
well, they are small, and are soon fioigued Irom the heat of tho 
climate, and the depth and heaviness of the roads. We had few 
relays for U>e six leagues W9 drove; slaves had hMjent on with 
them before, and they took their stations at diifereot diataiiees» 
and remained with the horses under the shade of the trees, or 
feeding them by the side of the hedges, till we came up. 

It was our intention to have proceeded the following day to 
the foot of the mountains, to see Mr. Sch^wman's lacg^ coUae* 
tion of plants, which he said be had th^, md paitiGvlarly die 
tree wl^ch piodnoes the elastic goai; be told me they had coo* 
siderable quantities of it in their warehouses at Batavia, the 
produce of these trees, but that it was always adulterated before 
it was sent to Europe ; and from this circumstiince may arise 
some of the seeming contradictions in the experiments of <*»ffftrftnt 
chemists in Europe, and who possibly may haw. operated on 
difierent sorts of it. 

We anxiously waited for Sir Oeoige's anival, bnt as ciroam- 
stances had occurred to prevent him fiwm coning at all, I did 
not thmk it proper to proceed alone, nor to wait any longer 
there, and therefore returned to Batavia next afternoon. 

Mr. Schowman has a large farm here, and a ^nsiderabie 
estate, which he has let to a number of tenants, Javaaase, Malays, 
and fteed slaves, in small detached portions; these temmts ohm 
to pay thdr respects and their monthly rents, to their landlord, 
while I was there. These poor wretches are not permitted longer 
credit for payment of their rents, than from month to month : 
when they approached the hall where Mr. Schowman sat, they 
feU on their knees, and when they spoke to him they did it 
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ilways in the same humble posture. I observed their payments 
wen all made in Company's paper, whiph tliey delivered also on 
their knees to Schowman, who received it from them with g^reat 
digpity; nor did they quit that posture till he had done speaking 
widi them. 

I took a walk out alone, to see the houses, families, and occu- 
pations of these Indians. Mr. Schowman, and the gentleman 
who had accompanied me from Batavia, uould not venture out 
in the heat ofthe day, but sat in the hall, drinking Madeira and 
' small beer, and smoking their pipes. Their houses appeared 
tolefably clean and comfortable ; the women were employed in 
various domestic occupi^onfr—some of them were beating rice in 
wooden troughs, others cleaning it, and others in pounding the 
deaned rice into a fine flour; and I observed a few of them em-- 
ployed in weaving striped cotton cloth, and others painting hand- 
kerchief and shawls of white cotton cloth, with a kind of paint 
made of oocoa-nut ml, g^onbir, and a brown earth from the 
mountains. The instrument they used for painting was made of 
wood, and resembled a pair of candle-snnifers, the chamber of 
which contained the paint, which the point, drawn very fine and 
tubulated, permitted to flow through it in small lines. As the 
paint was disposed to become thick and viscid, and on this 
' account, as well as to fix it better in the cloth, required to be 
very hot, it was placed in an earthen jar over a few coals, and in 
this manner alwajrs kept fluid beside them; we had observed one 
of Wiegeiman's paysannes employed exactly in the same way at 
his country house. The men and the children were ' all in the 
fields, or in the garden, occupied in cultivating the ground. 
Mr. Schowman had a number of them employed in his grounds, 
where he was preparing a new plantation of coflfee, and sowing 
the phaseolus from whence the oil is made, which they bum 
universally here in lamps instead of candles; the oil is expressed 
in a mitt made for the purpose, and the refuse, resembling our 
pil-cakes in Europe, is employed in the same way in feeding 
cattle and manuring the ground. For lighting the bed rooms, 
they usually take a conimon glass tumbler of a pretty large size, 
they fill it half full of water, then pour this oil on the top of 
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. it, place a floiting wick on lt» and baving lighted it, they place 
it in a basin of water in a corner, and 1ea?e it burning iiieie the 
vbole evening, and often the whole night. 

In a garden adjoining to the house, Mr. Schowman shewed me 
the cinnamon tree; the cassia lignea, and anotlicr large tall tree, 
whose bark resembled much, in its taste and other qualities^ 
that of the cinchona. He told me that the Javaaaie made use 
of a decoction of it for curing their fevers, and that it had been 
but veiy lately pointed out to bim as deserving notice* He bad 
not yet ascertained its dass, order, or genus, in the T.inn«ian 
system; but be said, the trials hitherto made of its medical virtues 
were very favourable. There were considerable quantities of the 
Piper longura and rotundum, the Convolvulus Jalappa, Styrax 
iiquida. Betel, and Areca. I got specimens of every thing from 
him, all of which have been sent home; he readily promised me 
speciniens of all the drugs in the warehouse, when he should • 
letum to town, but we had sailed before he came. 

Madame Schowman seemed as willing to g^ve inibrmation as 
her husband; she was now much advanced in years, but seemed 
still to remember she had once been the favourite of the Govemoiv 
General of Batavia, the mightiest potentate in her estimation in 
the whole earth, of which her idea seemed to comprehend little 
but the great island of Java. She had a prodigious number of 
jewels, and pvedous stones of various kinds, but she appeared to 
value two more than all the. rest; I examined them veiy par- 
dculariy, and couU discern nodiing to entitle them to uncommon 
preference, I had heard much at Batavia of certain kinds of 
gpms, which they told me were produced and found in certain 
flowers, and which were accounted of very great value ; and I 
was told that many of the ladies wore them in their head-dress at 
the ball the Governor-General gave out of compliment to his excel- 
lency the Ambassador. Madame Schowman informed me these 
were the gems; that the first was the produce of the flower of the 
mountain rice, said to be generated there by the falling rain, and 
on. that account called by a Malay name, signifying Son of the 
Shovrers* It was of a small size, oval-shaped, of a milky 
opaque colour, and set in gpld. There is not the least truth in the 
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itory of its origb, although Schowman himaetf affimod it aiithenUc» 
and every body I spoke to at Batavia had received the accoimt oS 

it as geiraine. It was nothing but an agate : she permitted tae to 
try it with steel, which she said it would cut, and thought that 
circumstance a proof of its high value, it readily gave fire with 
the back of my pen-knife, and had every character of agate, so 
as to leave no doabt about its nataie. Hie other kind was stall 
ttoie predoas; it was found in the flower of the Polyanthus 
INibefosap-this was of rare occurrence and generated in the hd- 
tom of the flower by the dew diat fell on the flower and lodf^ 
there during the night ; hence it was called by a Malay name, 
signifying Daughter of the Dew; it was of a smaller size, but 
nearly of the same shape and colour as the former ; she would 
not permit the same trial of this as of the former, as she said it 
was of softer textnre, and might be easily broken. This lidicu* 
' lous account was equally current and credited as the linmer. 
She told me another story of the polyanthus tuberosa, which 
appeared more natural and probable, which I was assured by 
every body was certainly true. This flower, like all others at 
Batavia, emits hardly any smell during the day, which is generally 
the case in hot climates ; but in the cool of the evening it exhales 
a very pleasing odour, and on that account is usually chosen by 
the ladies for adorning their hair, and strewing in their beds 
and bed«chambers; on this account, they call it in Malay lan- 
guage, Sultana of the Night. But it is also destmed for another 
purpose; they string the flowers like pearls on a silk thread, and 
make garlands and chaplets of them, by means of the form and 
position of which, they hold silent converse with their gallants 
at the ball or assembly. When placed on the right or left side of 
the head, high or low, farther forward or backward, larger or 
smaller insiae, they convey different messages and meanings; but 
this language is conventional, and always previously settled between 
the mistiess and the gallant They often change their conven- 
tional alphabet to prevent discovery, and they always change it 
ta toto when they form new connexions. She seemed to talk of 
these things with the reminiscence of former times, and with the 
skill and knowledge of one who had ottcn practised them. When 
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^ a JayaiMte lielW has sfty iecnt dedaitttkta to make to a gpaUilil 
on whom she may haive east her eye^ die ttsoally contrivet to 
•end hSm pihatdy a chaplet of tb«9e flowers, and the fruit of 

. the Durion, which is ekceedingly large, resembling in shape a 
wateNmelon, with a very thick rough rind, and divided internally 
into numerous lobes, containing each a kernel resembling those of 
the Jack, and tasting like a mixture of boiled garlic and onions. 

The phaseolus, from whence the oil is piodttoed, grows wild to 
Java, and in great ahondance. It app^sted a moat valaahld 
pleat, and I wished much to get some ripe seeds of k, In oidet 
tosendthem to£ng^<, Mr. Schowmen told me they had been 
sent to Holland some yeM ago, and that they succeeded very 
well, even in the open air. 

I had always been told that light attracted musquitoes and fliei 
at night, and I had always seen the servants enter into the roontt, 
and shut the windows, in Italy afid the southern parts of Fhuice, 
before they carried a candle into the bed-rooms. It seemed to 
me that tlie practice, therefore, of burning oil hi the evening, and 
through the night, in the bed-chambers, would hate the same 
effect here, and that it was, therefore, a bad custom. Mr. 
Schowinan told me, that it was remarked that this oil emitted a 
smoke, or smell, that banished the musquitoes, and that, on that 
account, it had come into such general use. In the country, and 
in the suburbs of Batavia, they are accustomed to bum leslni^ aro- 
-matic woods, tobacco, and the dry leaves and twigp that fall fiom - 
the trees, in order to drive away, these troublesome insects; as 
well as to disperse the thick vapour and noxious effluvia of the 
stagnating waters around them. Mr. Schowman seemed to 
make greater difiiculty in giving mc specimens of the pepper than 
of all the other plants, and he always contrived to prevent me 
from pulling them myselL I renuuked that he always avoided 
those whose grains appeared most approaching to maturity, and 
chose those which were qnite green. I was at a loss for some time 
to account far this, till the gentleman who returned with me to 
BataTia in the evening explained it to me. It seems the Dotoh are 
particularly jealous of their pepper, and take every precautioa 
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to prevent any ripe seeds of it from being canied ftway in a state 
cafiable of mgetation. It is death for any one cannot in their 
ijpice islands attempting to cany off any of the plants or seeds^ 
with « 'view to disseminate them elsewhere. We were told, how^ 
ever, by the French captain, from whom the Nereide, (after- 
wards named the Clarence was bought) that about fourteen 
years ago, a French ship went to Ceylon, and found means to 
carry off several plants and seeds of many of the spices, which 
were carried safe to the Isle of France, where, he said, he had 
firequenflyaeen them himself, and particularly the pepper^ in a 
. thriving condition. He says, ho¥rever> that the pq»per does not 
form itBdf into such lai]ge grains as at Ceylon and the other 
butch settlements, hut in other respects it is exceedingly good. 
This circumstance may, perhaps, one day hurt the Dutch very 
materially. 



Art. VIII. An Analysis of Wootz, or Indian Steel. By 
M. Faiaday^ Chemedl Juistant to the lUnfdl InttUuthn. 

Thb object of the following experiments being to ascertain 
whether any other substances were present in the woots than iron 
and carbon» no attention was gjtvcn to the relative propoi^ns of 
these two todies. The process was therefore much simpler than 
' would otherwise have been required^ and was conducted in the 
following manner 

A piece of wootz, weighing l64.3 grains, was placed in a fla^, 
and acted on by nitro-muriatic acid and heat It gradually dis- 
solved, and dark'Coloured flakes separated from it, which were 
unalterable in the acid» though boiled with it. When all action 
had ceased* the solution was poured off from the sediment (a) which 
was repeatedly washed with distilled water ; the solution was then 
examined carefully, but I could find nothmgkiit hutiron. Whilst' 
washing the sediment (a) it separated into two parts; a black* 
powder (b) sank to the bottom of the water poured upon it, whilst' 
a reddish brown substance (c) in flocculi remained suspended ; 
these were parted from each other. 
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The black powder [b) was fused with potash in a silver capsule, 
mod then dissolved in water ; it deposited a brown powder ((f), and 
m clear alkaline soloticni was obtained. This was saturated with nm* 
lialic acid, and evaporated to diyness, and tlien being re-dBssolved 
with a little excess of nwiatic acid, a very small qi^nitify of wbile 
floocoli were left untouched, which were insoliible in adds, and hiMl 
the chafBCters of tiks. The solatiao acledf on by sobcailMHiate of 
potash gave an abundant precipitate. This was washed, and when 
heated with a little solution of potash, dissolved in it like alumine. 
Sulphuric acid was then added, and a soliition of alum, was 
obtained, a small quantity of silex precipitating^ 

The brown powder (c^) deposited by the alkaline solution, was 
treated with nitric acid ; a little heat being a]^lied, nearly the whole 
was dissolved immediately, leaving a Htde of a black substance. 
. The filtered solution gave a precipitate with munate of soda, but 
when ammonia was added to it, the precipitate was re-dissolved, 
knd a small quantity of iron was thrown down. The solution 
contained, therefore, jiTccr, from the capsule in which the fusion 
had been made, and iron derived from the wootz. The black 
substance left by the nitric acid, was nearly all dissolved by nitro- 
muriadqadd, iron being taken into sc^ution, and a little of tho 
substance (ft) remainingi 

TIm reddish brown substance (c) was not alfected by nitric acid, 
but, on adding solution of pure potash to it^ a clear deep brown 
solution was obtained, and a blackish brown sediment (e) remained. 
When the alkali of the solution was neutralized by muriatic acid, 
flocculi were precipitated, and the solution became colourless. These 
flocculi, collected together aod dried, proved to be combustible, 
and appeared to be merely modified tannin. The brown sedi- 
ment (e) being then examined by muziaticacid, gave oxide of iron 
and a little ftfeaf. 

1 have detailed the process of analysis at length, because finm 
the small quantities of silex and alumine obtained, doubts other- 
wise might have arisen respecting their sources. 

The wootz, operated upon in the above experiment, was part of 
one of the cakes presented by the Right Hon, Sir Joseph Banks 
to Mr. Stodart. The piece was cut bom the middle of the cake 
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when heated to a cherry-red colour ; consequently, it was sub- 
mitted to chemical analysis in the same stale in which it came 
from the crucible of the Indian-steel maker. In some other ^xp^ 
riments 460 grains g^ve .3 of of (Uex, and .6 «f a gfaw 

of fdumine. 

Mr. Stodart at the same time furpished me viih |t|i|Otl|«t spe- 
^imen of Indian steel, expressing a wish that it also rngftl^ be 8«b» 
jected to analysis. This, too, was in the same state in whidi it 

was imported. The appearance of it, whilst being acted on by 
the acid, was very different to that of the woota, and 625 grains 
^ve me wo silex, and only fifteen hundredths of a grain of alumine, 

420 grains of the best English s(eel» iiimished by Mr. Stodart, 
wese acted on, but I could obtain no earths from it. A slight 
appeannioe of opacity m a aolutioA was at lai9t produced* which I 
^sceftaioed to be ^mnine cpiitained in the tests I had iwed. Many 
coQi^paiativ^ experiments were aftenracds made wiih thjs three 
specimens of steel, those from India always appeared perfectly 
distinct from each other in the kind and quantity of earths they 
gave, and the English steel invariably appeared without the earths ; 
nei^l^er was the slightest reason ofiercd for the supposition I at 6rst 
entertained* ^at the earths came from the test? used in the analysis. 

Being engaged in the laboratory of the ^oyal Institution with 
|lr. Stodart* in a series of experiments oatha alloys of sled* I 
was desirous* amo^g other researches* ^ make an experiment 
with a yiew of imitating woots. In this, however, I have not yet 
been very successful ; I have obtained specimens of iron, giving 
abundance of silex and alumine on analysis, and such alloys or 
combinations have been obtained by others ; but they never pue- 
sent the appearance of woot2 during the action of acids upon 
them, even though the metal used in making, the alloy be in lbs 
state of steel ; and if woots owes its excellence ti>^ any ppition of 
the bases of the earths, s^lex or alipmine* combined with i^ those 
substances must* I think« be either in a mone perfect, or in a di^ 
ierent state of comlnnation, to what they are in alloys obtained by 
fusing iron for three or four hours, ip. contact with wood and the 
cartlis. April 2Mh 18.19. 
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AftT. IX. Om SiriMm, or Vutmm, by M. Faradaj, 
mM Amistant in the RoyiU InoUuium, 

Its the last volnin^e of tbra Journal, at page 113, I haye pub- 
lished some experiments, tending to disprove the existence of 
the new metal Sirium, said to be discovered by Dr. Vest ; and 
the conclusion drawn from them was supported by the very high 
aiith<mt^ of Dr. Wollaston. Since that time I have been 
honoured by recehring a ]nte of die ore of Sirium from Sir 
Humpbry Davy, and on leadmg in the Jmub of PMbiopkjf a 
translation of Dr. Von Vesffs papers in which liie metal, and the 
method of procuring it, are more distinctiy described than had 
been done before in this country, I cousidcrcd it a sort of justice 
to that chemist, to endeavour to obtain from the ore I possessed 
the new metal, according to his processes. 

The metal has received a new name from Dr. Vest, who, in- 
stead of Sirium, has in his paper called it Vcstium; Sirium and 
Vetttum are therefore synonymous, and I shall generally use the 
latter. 

'The piece of ore I pos&essed wagged only 7^*4 grabs. R 

appeared perfectly clean, and being finely powdered, was digested 
in nitric acid. It was not previously fused with glass as directed, 
because it did not appear to contain any calcareous spar, and 
also because of its small quantity. The nitric solution was 
poured off after two days, a greyish white powder was left, 
which, when dissotred in nitro-muriatic add, gave nickel, cobalt^ 
iron, and anenic. 

Dr. Vest directs (he neutral nitric solution to be mixed with 
aiietlrte of lead. In order to render my solution more nearly 
neutral, subcarbonate of potash was added in quantity not quite 
sufficient to saturate the excess of acid, and the carbonic acid 
driven off by heat. In this way a greyish g^n powder was se- 
parated, which contained nickel in abundance, with cobalt and 
anenic, and a slightly acid solution remained. To this, acetate of 
lead was added in excess, aiid the mixture left in a warm place 
for twenty-four houn as directed ; the arseniate of lead was then 
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separated, and sulphuric acid added to separate the excess of lead^ 
and then by filtration a clear solution was obtained. 

The next object, was^ to separate the nickel from the solution, 
and thu Dr. Vest directe to be done, by fomung it into a triple 
salt with sulphate of potash* The solution obtained as above 
was concentratid, that a portion of a sslt of Vestinm in fine 
white needles mgjiki fall down, 'but Hd» did not happen* It was 
then diluted, decomposed by potash, the precipitate washed, and 
dissolved in sulphuric acid, and the excess of acid saturated by 
potash ; then more sulphate of potash was added, and the whole 
was evaporated, and left to ciystailize. After some time the 
crystals that had formed were separated from the solution, and 
washed with cold water, and the washings being added to the 
mother liquor, with more soljdiate of potash, it was ag^ erapo- 
nted and crystallixed* This was repeated three or four times» 
until sulphate of potash separated no more nickel ftom the solu- 
tion ; and now, according to Dr. Vest, I ought to have had in the 
solution sulphate of vestium, moderately free from other metals. 

I looked eagerly for the white flocks, which are described as 
forming a salt of Vestium on the crusts of triple sulphate of pot- 
ash and nickel, in th^ above process of purification, but could 
not observe any. I dissolved all the crusts, and re-crystallised 
ihem two or three times over, that any salt of vestium contained 
in them might be separated, but did not procure the fiocculi as I 
expeeted ; I obtained, however, a residuary solution (being the 
mother liquor) similar to the one mentioned above. 

These solutions, being added together, were precipitated by car- 
bonate of potash, and boiled in excess of it ; the precipitate was 
vrashed, heated red hot, digested in cold diluted muriatic acid, ami 
the green solution which , was produced poured off from the poitioa 
which remained undissolved ; the solutbn contained nickel and 
cobek. The undissolved part was boiled with muriatic acid and 
dissolved, forming a solution vduch ought to have been the mu- 
riate of vestium. 

The solution I had thus obtained by Dr. Vest's process, was 
in very small quantity, but I hoped to be able to ascertain Ves-- 
tium in it* It had a faint yellowish green colour. It was evapo^; 
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rated to dryness, and re-dissolved several times, but no white 
flocks separated, as was expected from Dr. Vest's description. . 
It agreed with the account of Vestium, in being precipitated by . 
promate of potash, white, and by sulphttietled hydrogen, dark, * 
brown, and black. It wai precipitated by ammonia, and disMlved 
in exeen of ammonia. It was piedpitated by carbonate of am«. 
moma, and dissolved in excess of the carbonate, nor was it 
Arown down by oxalate of ammonia. Not perceiymg any thing, 
however, in these phenomena different to what might be ex- 
pected from a weak solution of nickel and cobalt in muriatic 
acid, I endcaTOured to separate my supposed solution of Vestium 
into these two metals, and by means of Mr. Phillips s method, 
easily succeeded. Having gathered all the tesltd solutions that 
bad not bad other metab put into them together, I evaponled to 
drynessy drove off ammoniacal salts and vtdatile acids, sepamled 
Ae other adds by potash, washed the oxide, and dissolved it in mu- 
riatic acid, and then added ammonia in such excess as to dissolve 
the precipit^e at first formed ; solution of potash being then 
added, a precipitate fell, which was found to be nickel ; a little 
cobalt renudaed in solution, and my Vestium lentiiely disap- 
peared. 

Dr. Vest has not said bow much Vestium is contained in tbe 
nickel ore of Scbladmiog, tbou^ the quantity is stated to be 
varisble, and it is barely possible I may have missed the metal 

from its existing in very minute proportions. In following, how- 
ever, the process recommended by the discoverer, I ought to have 
obtained it, though I do not think that process the best that could 
have been devised. The whole description of the metal in Dr. 
Vestas paper appears to be very indefinite ; there is no decided 
and constant diflerence established between it and the other 
metals; and in examining both theregolus and its ore, obtained 
from Dr. Vest, I have met with no experimental evidence of ita . 
existence as a simple and new meld. 
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Abt* X. On the Carbonates of Ammonia and of Soda, 
3^ Richard PbiUipa, F.R.S.E. F.L.S. M. Qeol. 

Dp&ivo soon late renavcbei, my attentkxi bcng dkected to 
the corapositioD «f tbe carbooatet of ammoaiay I begaa, and liad 
nearly completed, an exantimatieii of tbem; beibro I obMfved Ifait 

they had been recently analyzed by Dr. lire * ; and I consider his 
results to be so nearly accurate, that I should have suppressed 
mine, if I had not noticed some circumstances respecting the com- 
pounds in question, wbkh bave, I believe, hitherto escaped ob- 
tetvadaii. I am tbe more anickmi to state the trea aatua of 
wbat ia nsvally termed sabcarboutte of amiBoaia» becante, m my 
icmaciD upon ihe XaadMs PkarmaeoptdOf I have gpaen an incor* 
icct-eitinDate of kB compoaitian. 

My present commuiucation will not contain any observatkNia 
upon those salts which result from the direct combination of caf- 
bonic acid with ammoniacal gas ; tlic constitution of these is well 
known, and they are represented, on the synoptic scale, by 49 for 
the carbonate, and 76\5 for the bicarbonate of ammonia. The 
aaMuoniacal carbonate^ which I fiist; examined, is that obtained by 
motaal decomposition of carbonate of lime, and muriate of 
aaraaonk ; k W usuatty caUad sub-carbonate of ammonia, and thia 
appellation I shall for the present adopt 

It will appear, by the synoptic scale, that, if no losa oceunred 
during the decomposition of the carbonate of lime, and muriate of 
ammonia, the carbonate of ammonia obtained would consist of— 

One atom of carbonic add 37*54 45.69 

One ditto of ammonia 21.50 •••• 35*52 

One ditto of water •••••••••••• 11.9S •••• 18*76 

60.36 100. 
In order to compare the theoretical with the actual product of 
the operation, the following experiments were made : 
One hundred grains of compact translucent subcarbonate of 

• Jimatt 9/ PkUoioph^, Vol. X. p. S03. 
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ammonia were dissolved, with the usual precautions, in dilute ml* 
phuric acid ; 54.2 grains of carbonic acid g,a8 were evolved. 

One hundred grains of the game salt were dissolved id water, 
Midaddol to a neutral solution of moiiate of lime ; tome efbrves- 
oence was exdted, and tlie carbonate of lime precipitated after the 
application of heat* and dried, weighed 86 grains ; according to 
the scaWy €3 of carbonate of lime are equivalent to 21*5 of 
ammonia; conseqviently,86 indicate 29-3. 

According to these experiments, 100 parts of subcarbonate of 
ammonia appear to consist of 

Carbonic acid ■ • 54.9 

AmMonia ••••• • 29-3 leaving for 

W«ter • 16.5 

100., 

By referring to the Synoptic Scale, it will be seen that the 
atomic constitution, and exact composition of this^ salt, arc as 
follow : 

3 atoms of carbonic acid. • • • *« 82.62 • • • • 55.71 

2 ditto ammonia • • 43 

t ditto water 22.64 • . • • 15.28 

148.26 100. 

On the scale it will be^represented by 41.31 + 21.5 + 1 1.32 

= 74.13, or li portion of carbonic acid, one of ammonia, and 
one of water. 

It is well known that when this carbonate of ammonia is ex- 
posed to the air, it becomes inodorous, and ceases to act upon 
turmeric paper. To examine the salt thus' procured, the follow- 
ing, experiments were performed : 

Que. hundred grains of the inodorous saU were cautiously dis- 
solved in dilute sulphuric acid ; 55.8 grains of carbonic acid gas 
were evolved. An equal quantity of the same salt was dissolved . 
in water, and added to a neutral solution of muriate of lime; con- 
siderable etfer\esceDce was excited, and* by heating the mixed 
solutions, 62 grains of carbonate of lime were precipitated ; as 
63 t»f carbonate of lime are equivalent to 21*5 of ammonia, 62 in- 
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dicate 21.16. It appears, therdbre, that the inodorous sali ia 

composed of 

Carbonicacid 55.80 

Ammonia S1.16 leaving for 

Water 33.04 

100. 

By the scale it will be seen, that its atomic constitution and 
composition are as follow : 

2 atoms of carbonic acid 55.08 •••• 55.5 

1 atom of ammonia •••••••••• 2U60 •••• 21*7 

2 atoms of water • • • • 22.64 • . 22.8 

99.22 100. 

It is therefore bicarbonate of ammonia, combmed with two 
atoms of water ; on the Synoptic Scale it will of course be repre- 
sented by 99.22. On considering these statements, it will be ob- 
served that, when carbonate of lime and muriate of ammonia 
decompose each other, the following arrangements take place : 

One atom of water 

One ditto ammonia, are dissipated during sublimation; 
One ditto carbonic acid 

One ditto ammonia, arc dissipated by exposure to the air ; 
Two atoms carbonic acid 
One atom ammonia. 

Two atoms water remain in combination, forming inodorous bi- 
carbonate of ammoma ; and it is evident that the pungency of snb- 
carbonate of ammonia depends upon t^e constant dissipation of cap* 
bonate of ammonia, which occurs until bicarbonate only is left. 

On mentioning some of the facts now detailed to Mr. Philip 
Taylor, he informed me that, in attempting to prepare bicarbonate 
of soda in the mode recommended by M. Berthollet, he procured 
a salt evidently different from carbonate of soda, but too distinctly 
retaining alcaline properties to be considered a bicarbonate. 

Upon i>x«"*'"'"g this salt, I found that it consisted of minute 
* prismatic ciystals, the most regular of which appeared to consist 
of rhomboidal prisms, of about 6qP and 120^, terminated by 
quadrangular pyramids, the planes of the pyramids replacing the 
solid angles of the prism. 
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This salt toflered no diangc^by exposure to the air : die aqueous 

■solution reddened turmeric paper strongly. One hundred grains, 
cautiously decomposed by an acid, gave out 40 gnuna of carbonic 
acid gas. 

One hundred grainB were dissolved in water, and added to a 
Beutnl solution of muiiate of -lime; with the assistance of heat, 
^4 grains of carbonate of lime were piecipitaled« equivalent 
to 99*72 of soda. 

It appears, therefore, that 100 parts of this salt consist of 
nearly, 

Carbonic acid, 40. 

Soda •••••••••• 99-73 leaving for 

Water 20.28 

100. 

Adopting the numbers on the. Synoptic Scale, it wiU be seen 
that this salt is constituted as follows : 

d.atomsof caibottic add 82.62 •••• 40.08 

2 ditto soda 78.20 •••• 87*94 

4 dittowater 45.28 •••• 21*98 

206.10 100. 

In the second volume of the Mimoirtt d^JreueU, p. 474, 
M. Beithollet has lemaihed the existence of carbonates of potash, 

and of soda, containing more carbonic acid than the carboAate, and 

less than the bicarbonate : he also notices Kiaproth's examination 
of tlic African carbonate of soda, detailed in p, 65, Vol. II. of bis 
Analytical Essai/s. This substance gave out 38 per cent, of car- 
bonic acid, and lost 31 per cent by exposure to a red heat. It 



is statedto consist of, « 

Carbonicacid 88 

Soda 37 

Water 22.5 

Sulphate of soda 2.5 

100. 



Allowing 1.5 of. the water to be combined with the sulphate of 
soda, 100 parts of the pure salt consist very nearly of, 



Digitized by Google 



298 Mr. Richard Phillips on the 

(iarbonic acid.-. 39.5 

Soda 38.5 

Water 22 

100. 

It will bo obsorvod that this analysis coincides very nearly with 
that which I have deduced from Dr. Wollaston's scale, and it 
does not difier veiy materially from my analysis of the artificial 
compound. 

Alludmg to this native carbonate, and stating that it consists of 
39 cacfoonic acid, +38 soda +23 water Dr. Thomson observes, 
(Ckendstry, Vol. 11. p. 480,) « it is evident tiiat the African bi- 
carbonate had lost a portion of its acid, or had never been fully 
saturated with carbonic acid. If we suppose this salt to be a 
compound of one atom of anhydrous salt, and two atoms of water, 
the water would amount to ip per cent., instead of 23. If we 
add the faur which Klaproth places to the aecomit of the water to 
the add, it would raise it to 43, which would make Kbproth's 
Analysis approach somewhat nearer to the truth.'* 

It appears to me, however, that, if the transfer proposed by this 
able chemist were made, the error would still be very consider- 
able ; the salt would then be a compound of 43 carbonic acid, 
and of 38 soda, whereas bicarbonate of soda consists of 43 acid, 
and 30.5 soda; indeed, supposing the salt ever to have been a 
bicarbonate^ it must have lost one-fourth of its carbonic add ; hut 
it is evident, from Klaproth's statement, that the salt which he 
analyzed had not suffered any change, for he remarks that the 
excess of carbonic add had probably prevented efflorescence. 

Mr. Faraday having obligingly supplied me with a specimen of 
the African salt, I found that it was distinctly crystalline in appear- 
ance, when recently broken ; but the surface was not transparent, 
evidently from the attrition which it had undergone. The transpa- 
rent salt su^red no change by exposure to the air ; when moisten- 
ed, it reddened turmeric paper strongly; and I found that 100 parts 
of it lost nearly 35.5 of carbonic add, during solution in sulphuric 
acid, and it lost 30 per cent, by exposure to a red heat. It con- 
tained nearly 7 per cent, of saline and earthy impurity, which is 
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almost five more than the salt analyzed by Klaproth, and which 
, will in some degree account (gr the smaller quantity of carbonic 
acid wbich.it yielded. 

Tke expcfimaitf which I have now detailed are, 1 think, suffi- 
cient to diew that ike salts id qvestioii are definite compounds oif 
3 atoms of add, and 2 of base ; or they may be regarded as com- 
poniids of the carbonate and bicaibonate ; but, whatever may be 
the theoretical view of their composition, they wiU be accurately 
described by prefixing sesqui to carbonate^ as has been already 
done by Dr. Thomson, with respect to the scsqiiipliosphate of 
barytes ; it will, however, be proper to remark that Dr. Thom- 
son has accidentally stated the sesquiphosphate* to be a compound 
of three atoms of bsM* and two of acid, instead of the reverse ; 
a|id I notice this, becauie it might otherwise be supposed that I 
had employed the term in a sense different from that in which he 
evidently intended to use it 



Art. XI. On the Figure of the Earth, as deduced from the 
Meaturements of Ares of the Meridian, and Observations 
on Pendiduntt* By George Fisher; Esq* 

Thb figure of the earth has always beea an object of interesting 
and important inquhry. The conclnsioos, however, which Have 
hitherto been drawn from such observations as have been made 

for determining it, are far from affording such a satisfactory agree- . 
nient in the general result, as the accuracy of the instruments and 
skill of the observers would have led us to expect. 

The observations which I allude to are the measurements of arcs 
of the meridian in different parts of the world ; they have hitherto 
(with the exception of those made in middle latitudes) been found ' 
inconsiM«nt with an elfiptical meridian; and the ratio of the 
earth's axes as assigned by Newton on the simple supposition of 
homogeneity, has been discarded to make way for other sup- 
positions of density, which, although perhaps specimens of analytic 
dexterity, have been as little capable of afliording us any real satis- 
iaction as the other. 

• Chemistry f V'ol. II. p. 475. 
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Id jetermining the ratio of the eafth'e axet by comparing two 
measured arcs of the meridian in different latitudes, it has hitherto 
been taken for granted in the solution of the problem, that the 
measured lengths of arcs of the meridian, may, without any sensi- 
ble error, be taken proportional to the radii of curvature at the 
middle points of those arcs. 

The IgUowiDg'table^ howevert shews the amount of enor in the 
amplitude of die celestial a^: subtending each degree of latitude, 
arisiiig from this supposition : 

TABIJS OF CORRECTIONS. , 
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ITiis table has been computed by estimating the eflicacy of that 
part of the centrifugal force in every degree of latitude, by which 
a plumb line will deviate towards the southwards, from a line 
drawn to the earth's centre from a point on the suriacey supposing 
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the earth a perfect sphere ; and the difiercnce of these deflections 
at each extremity of the measurcd arc, will be the error in the ce- 
lestial aogle subtending th^ arc. Thus, for instance, there will 
be an error in the celestial arc subtending a measured degree from 
66° to67^ of no less thanO; 50° to of r,5; firom 
lat 45° to 46° of only, and at the equator and poles of 1 2^,5. 

l^is accounts for Mr. Palb/s remark in the FhU. Trau. .1793» 
where he has given some calculations on measured degrees of the 
meridian, whence he infers that those degrees measured in middle 
latitudes, will answer nearly to an ellipsoid whose axes are in the 
ratio assigned by Newton of 229 : 230. And as to the deviation 
of some others, vtz.» towards the poles and equator, he thinks they 
are caused by the errors in the observed celestial arcs. 

If the earth be an ellipsoid of revolution, it may be conceived 
that smce the eftct of this part of the centrifugal force in urgfaig 
a body towards the equator, has been duly estimated in the con- 
stitution of this solid, that a correction for this deflection will not 
obtain ; since, from the nature of fluids, a plumb line must always 
be perpendicular to its surface, in order that the whole may be in 
equflibho. This is true ; but as the earth becomes elliptical by 
virtue of this centrifugal force, so will measured arcs of the meri- 
dian no longer be legitimate measures of the radii of curvature. 
And so long as these measured arcs are considered arcs of 
circles this correction for deflection will obtain. This is an 
instance of the •* fallacia suppositio" of Bishop Berkeley, or 
shifting the hypothesis, for the meridians are supposed elliptical 
in the general solution of the problem, and afterwards, that the 
radius of curvature due to the middle point of a measured arc 
(considered as an arc of a circle) is a mean nearly between the 
true radii of curvature at each extremity -of that ate. 

Dr. Hutton, after giving a formula expressing the relation be- 
tween the earth's axes, observes^' This expression which is sim- 

pie and symmetrical, has been obtained without any omission 
** of terms on the supposition that they are indefinitely small, or 
** any possible deviation from correctness, except what may arise 

from want of coincidence of the ci^es of cuiTature at the mid- 
• die points of the arcs with the axes themselves ; and this source 

Vol.. VII. X 
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** of error may be diminished at pleasure by diminishing the mag- 
" Ditudes of the arcs measured : though it must be confessed that 
" such a procedure ipay ffre rise to errors in tiie practice which 
^ may more than counterbalance the Buiall one to which we have 
just adverted.*' 

It appears, however, tfiat the error arising from an extension of 
the measured arc, is greater than that arising from want of accu- 
racy in measuring the celestial angle subtending a smaller one, 

as will evidently appear from the late geodesic operations in 
England and France. And if 

A zz length of an arc of the meridian, L = lat* of the middle 
point of that arc, = centrifugal force at the equator (com- 
pared with gravity which = I,) . 

* Then will the error in the celestial angle subtending the arc A, 

be 7^ X COS. 2 L X sin. A. 
The great inaccuracy in degrees measured near the equator, 
or the poles, must be evident without this correction to the ob- 
served difl^rence of latitude; and it follows that those arcs mea- 
sured in middle latitudes where this correction is small, have been 
most correct, and agreeable to the best observations on pen- 
dulums in different latitudes. If the latitudes at each extremity 
of the arc be determined, and the difference of these latitudes be 
taken as the celestial angle subtending that arc; in latitudes be- 
* tween 45^ and the poles, the degrees should be in excess^ and be« 
tween 45^ and the equator in defect. 

* Let CiBfiv the esat, force at the equator, the force of gravity bang vnity, 

A = arc of the meridian, 
L lat. of die middle point of that are; 
then L + A = lat. of one extremity of the are, 
and L— A= do. other. 
Let D and d be the deflections at each extremity, 

Thensiacesiu. D^fsin. {i L-f A) (Fmce** J%c».^5theditp.349;.) 

sin.d-|8iD.(SL~A) 
. • . Siu. D-tin. {sin. (S L4- A) -im. (g L- A}} 
. ■ . by Triir* D'Sin* d« e X COS. 9 L X iln. A. 

but since D and d are very small ares, 
D — d X cos.sL X sio. A, 
Le* Emir » ^ x cos,8L x •in.A. 
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Mr. Dalby further obaenreSt (PkU, Trans., 1793;, that if it 
be coBtended, that the opentkxis at the equator and polar cixde 
are as correct as those in middle latitades* and tiiat a kind of 
mean between the extreme results ong^t to be preferred ; we shall 
still get an ellipsoid whose axes are neaiiy as 239 : 230.*' 
' Let us, however, take the case of the most northern are 
which has yet been measured, that in Lapland by Maupertuis, 
Clairault, and others in lat. 66® 20' N,, and we shall find the 
non-agreement of their measurement with those made in other la- 
titudes, does not arise from want of ami racy in their mcasure- 
nient^ bot'from want of the correction to the observed celestial arc. 
. The arc measured by Maupertuis was from Kittis to Toniea, 
a distance of 55023,47 toises. The star ^ Draconis was observed 
at both places, and the difSsrence of the aenitb di&nces, after 
applying the proper corrections, was found to be 57* 26^ ,9 by a 
zenith sector by Graham. By a Draconis it was found to be 
57' 30",4, the mean of these is 57' 28",65. 

Kow the measured 1° (in £. fathoms) was 61 194 

Corr. (8%4) per Table — 146 

*Corr. for refraction *— 17 

Corr*. 61031 

Here the celestial angle subtending the measured arc was de- 
termined by the diffisrence of the zenith distances of two fixed 
Stan > and » Draconis, and this celestial angle observed was 
57 28 ,65, whicb corrected for+8'',2 f, <^ 5r 3fi^85 for 
the corrected angle subtending the measured arc 55023,47 toises. 

Likewise the 1° measured m America by Mason and Dixon in 

lAt. 39° 1 2' was • • • • 60628 

Corr*. for 2",6 per Table.... +45 

Corr^. 60673 

» This corrceaon was omitted hy Mwipwtiiis} applied 1^ Laphwe, 

MiOk, 09. torn. 2, p. 138. 

f The error wiU be in excess or defect, according as the stars are to the 
aorth or souUi of the observer, inlatitudes from the poles to 45° } but in 
laUtudea from the equator to 45° the revewe should happeu. 

X 2 
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Now by comparing these two measured arcs, viz» 
61031 fathoms in lat. 66° 20' 
60673 fathoms in lat 39° 12' 
We get the ratio of the eaith's axes as 226 : 227* 
And by comparing diis coifi^oled. lenglih of Manpertuis with 
that of Cassina and DelaCaiUe in lat; 45° .(which requires no 
coneotion), vix. . . 

57285 toises in lat. 66° 20' ... 
57028 toiscs iu lat. 45'* 

We get the ratio of the wrth\ axes QQ9 ■ 33a 

Both the same as the tatio assigned^ by Newton. Likewise in 
Liesganig's measurtment th^ is An excess of ' sixteen Irtfaoms, 
(upon the supposition of the earth's axes bong as 329 : 230, ao« 
cording to Mr. Dalby's Table; Phil. Tram, 1793)) conespondbg 
to 1" of the celestial arc in lat. 48° 43. 

In Boscovich's measurement in 43° N., there is a defect of 
thirteen fathoms corresponding to 0",8 of the celestial arc. 

Mason and Dixon's measurement in North America, in lat. 
SS^ 12 N., is reconciled in the same way; for the length of a 
degree, according to-dieir measurement, is less than the compat^ 
ed degree, on the supposition of the earth's axes being as 
299 : 230 by fifty-four fiithOTHS, corresponding to about 9" of ' 
the celestial arc. 

I shall now refer to Colonel Mudge's conclusion (Fhil. Trans. 
1803) which is a further confirmation (if it need any) of. the ne- 
cessity of this correction. 

, From this measurement it appears that the length of a de- 
gree of the meridian, in lat 52® 2' 20"' is 60820 fiuhoms; 
this condnsion is dediloed fiom the supposition of the whole 
arc subtending an angle of '2o 50^ 23^^ in the heavens, and a 
distance of 1036337 feet on the sur&ce of the earth. The 
length of a degree at the middle point, 51° 25' 18" between the 
southern extremity of the arc and Arbury Hill, is 6O864 &- 
thorns, which is greater than the above, and exceeds it by forty- 
four fathoms. But this degree, admitting the earth to be an el- 
lipsoid with the iratio of its axes, as 229 : 230 should be about 
ten ftthoms less. If the 'measurement of the terrestial arc be 



Digitized by Google 



On the Figure rf tie Earth. 905 

sufficiently correct, and the earth of an elliptic fonn in those lati- 
, tudeSy either the arcs afTording those deductions are inconect, or 
some material deflection of the pliiml> line has taken place at one 
or two atatioM from the eflhct of attraciion**'<^Aiid he conclndes 
^th obserring, ** that the genetal tenor of the obtervatkmi 
seems to prove tiiat die plomb Ime of the Midi aedbr has been 
drawn towards the south ; and that by attractive forces which in- 
crease as we proceed northwards. 

The idea of this deflection proceeding from local attraction is at 
once unnecessary, as it is likewise incapable of accounting for it ; 
for Colonel Mudg^ observes, ** If there be an error in the ampli* 
tnde of the whole arc, from a deflection of the plumb line at 
either station, it is not probable that snch deflection existed at 
Duonose*, as « d^a^ of it 'towards the north, from a defi- 
ciency of matter towards the Channel, would tend to diminish 
the inequality between the two degrees. This will be evident on 
consideration. I am, therefore, disposed to believe, that the 
plumb line was drawn towards the south from the action of 
matter, both at the north extremity of the arc and at Aibury 
Hillt, but more particularly at the first If diis were partly the 
case, and both Dimnose and Arbury Hill were free from such 
prevailing cause, the total arc must be too great If takien at 
2° 50' 23',38, by about 8", nearly answering to 2" on each de- 
gree. A deviation of S" X from the true vertical is a large 
quantity, nor can the cause of it be assigned, unless it be sup- 
posed that the matter producing such deflection e xt e nds in a 
southern direction beyond Arbury Hill.** 



♦ The Isle of Wight Station, 
f The middle station. 

X This agrees very nearly with theoonputed error, fbr since sine error— 
,1, X Cos. 9Lk x8in.A. andL«890 STttT 

A • flo MT sr 

Log. ^ . . 3.5391 
Log. Cos. 3 L. - 9.3860 
Log. Sin. A. - 8.6949 

Sin.ofBnrorr,6 5.fi900 
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M. Rodriguez, speaking of the same irregularities, observed in 
the French measurement from Dunkirk to Barcelona, says : " On 
a attribue ces differences k des attractions locales ; raais en ce 
cas, la latitude deduite des observadom faites k Baicelone aurait 
dA paiattre moindre que par cellet de Moot-Jooy m£iiie ; car Is 
deviation du fil-4-p1oiii6 ne pottvait kn occasion^ que par une 
petite chaine 41evie de ISO on ISO toises, qui est au noid de 
Barcelone, dans la direction nord-ouest; la d^viatioa devait 
done #trc vers le nord, et elle devait aiigmenter les distances au 
zcnit des etoiles circumpolaires, et partant, diminuer la latitude ; 
raais le contraire est arrive, car la latitude h Mont-Jouy a ete 
41° 21' 43" tandis quelle serait 48'',23 d'apr^s les observations 
de Barcelona. II parait done qull faut chercher ailleuis la 
cause de rirregolarit^ et cette cause ne pourra probablement se 
d^UTiir saos i6p4ter les observations*'' 

Tbe discrepfuicies which appear in the French measuremenfSy 
as well as those in England, appear far to exceed the probable 
errors of observation. Notwithstanding it has been conceived *, 
that since the celestial angle subtending liic xvhole arc in the 
English sur\Tyy from Clifton to Dunnose, can be reconciled to 
tiie ellipticity obtained by the Frenf:h measurements, that the 
error must exist in the observations made at Arbuiy Hill, the 
muUfe station. M. Delambie, {Asi. torn. 3* p. 525)» however, 
observes-—'* 11 restera pourtant k concevoir comment le beau 
secteur de Ramsden, dont V erreur 6tait constante ou nulle aux 
deux extremiteSy a pu avoir une erreur diffi^rente ^" i la station 
intcrmediaire." 

The difference between the arc, as measured by Maupertuis in 
Lapland, in 1736, and Svanberg in 1805, has been rtamcUed 
nearly in the same way, by supposing Maupertuis to have com- 
mitted an error of no less than 12' in observing the latitude of 
. Kettis, the northern extremity ; although the latitude of Tomea, 
the southern extremity, was found to be precisely the same by 
Svanberg, as that determined by Maupertuis. The ellipticity de- 
duced from Svanberg's measurement was 7777^ and Maupertuis' 

• Rodriguez's Animadversi/om, FhU, Trans, 1802. Tkomson'* Phil, 
JnnaU, No. 16, p. 286. 
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M. Delarobre, in comparing the two operations, observes : ^ 
** On voit d^jk, par la comparaison de la partie geodesique, que 
Terreur He viendrait ni.de la base, ni des triangles. M. de Svan- 
befg remarqtte lui-mlme que la lititade.de I'Eglite de Torn^ 
extr^milft de Pancien aiCy ctt la m^me qa'on a'troav^ en 1736 ; 
toot k mal vieodrait donc det obeervatioiit fiutes andeiuieiBeiit 
an stgael de Kittit. Maas on ne voit pas clairement oomnient eUes 
donneraient une erreur do 12' sur Tamplitude. Pour la rendre 
moins invraisemblable, M. Svanberg rapporte les promiOres ob- 
servations faites au Perou ou Ton voit des erreurs plus fort ; mais 
il est ait^ de r^pondre que le secteur dont on $*^tait senri d* abord 
an Piion, avait de grands vices de constniction. Les acad^mi- 
dens* k I'aide d^in horloger que Its acconipagaait,en constniisirent 
denonveanx dont on ponrrut encore se duller 4 certain point. An 
lien que ksecteiir dn nofd avait 4t4 fiut par Gia]iam,snp le nodi le 
du secteur de Greenwich'. Ce secteur ni})portfe en Fnnce, a servi 4 
' Lemonnier pour verifier la decouverte de I'aberration : en fin les 
academiciens aval ent faites des experiences directes pour s'assurer 
que Ic transport ne le deraogeait pas, tout ce qu'on pourrait re- ' 
piocher k nos acadimicieiis, ce serait de n'avoir pas retoum^ leur 
secteur de Test 4 Tonest k chaqne station, paice que ce Tetoume> 
ment leur parikt trop p^nible ; mais on pedkt i^pondre encore que 
Tayant retoum^ en France, ils ne troUT^ent pas que le ligne do 
collimation eAt chang^. J'ai lu atlentivement un manuscrit o6 
Lemonnier avait consign^ toutes les observations astronomiques, 
m^me celles dont on n' avait fait aucuu usage, jc n'y ai neu vu 
que put eveiller le soupjon." 

. M. Delambre (Base du Syst» Met, Tom. III. p. 552,) has given 
a method of verification, by computing the amplitude of the celestial 
arc due to. a measured one on the earth's sulfide, and by com- 
paring these computed values with, those observed between Dun- 
kirk and Barcelona, has deduced an ellipcicity of no , a result 
which not only cannot be reconciled to that deduced from preces- 
sion and nutation, but is incompatible with the laws of gravity, for 
we cannot conceive an ellipticity greater than that in the case of 
homogeneity*. But the observations on pendulums, by M. Biot, 

* Laplacebas shewn that, if the planeu were originally fluids, as is na- 
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MatbieUy and Arago, on the same meridian, give a very different 
eWsult. ifor M. Mathieu, from six different observatioDs from 
Forn:eaten to.Dunkirk, by the metbod oC least errors given by 
Laplace, has deduced an equation for the leng^ of the fonn of 
2+^ sin *L, and by tnbatitatiiig. the Tahiet of z and in the tii: 
equations of condition, there is inot an error greater than {t^nf a 
millimetre, which is at Bourdeanx ; at the other places, not half 
that quantity. These observations give an ellipticily of ^-^YTa ^'^^ 
that obtained from the letiiith of the arc of the meridian is -i- 

There is a similar inconsistency in De la Caille's measurement 
at the Cape of Good Hope, for he found the length of a degree in 
Lat. 30*^ 18' S. to be 57,037 fothoma, corresponding to adeg^in 
48^ f.jitirodf in the northern hemisphere; which measurement gave 
rise to an id^that the two henuBphem were not similar. Thin ideai 
however, will not at all accord with observations on pendulums. 
M. Mathieu has j^iven the result of seven observations made in the 
southern hemisphere, from Lat. 12° to 51**, which give an ellipti- 
city of 3 1] ,s '* ii'^c observations in the northern hemisphere, 
from Lat. to 60*^, give an {ellipticity of ji^Ti: Now, if the 
' amplitude of the cekatial arc (of De la Caille's) be computed for 
an ellipCieity of ^ by Delambr^s Formula, we shall find it 
greater than that observed. 

Dr. Horsley, in his letter to Captain Phipps, observes, (after 
giving the ellij4icity by the formula given by Clairaut from Capt. 
^Phipps's observation on the acceleration of the pendulum atSpitz« 
bergen :) This is the just conclusion from your observations of 
the pendulum, taking it for granted that the meridians are ellipses, 
which is an hypothesis upon which all the reasonings of dieoiy 
have hitherto proceeded. But, plausible as it may teem, I must 
say, there is much reason from experiment to call it in question. 
Jtf it were true, the increment of the force which actuates the pen* 

tnral to suppose, the limito of ellipticity are | • f , and i a <}> : or, if the 
polar axis be 1, the eqoaAorisl axis will be withni the limits 1 + ^ « t> and 
1 -f I « t> wheiw « t represent the eentrifugal fiwee at the equator, in terms 
of the fbreeofgraidtj theie} f, hi the case of homog^ly, and 
l-i-|«t»wbcffethewholeoftbenutleriscelleetodintheoentie. iUdk, 
OI/M.Tom.II,p.89. ' 
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dulum, as wc approach the poles, should be as the square of the 
sine of latitude ; or, which is the same thing, the decrement, as 
•me aipproack the equator, should be as the iqiian of tbe cosiDe of 
littitii^e. But whoever takes the pains to compare together sndi 
of tbe observations od the pendnlum; in diflerent IstitiideBy as seeai 
to have been maHe with the greatest care, wUl find that the in- 
crements and decmnents do by no means fellow diese propoi^ 
tions ; in those which 1 have examined, I find a regularity in the 
deviation which little resembles the error of observation. The 
unavoidable conclusion is, that the true figure of the meridians is 
not elliptical/' He then lays down- a table of the results of six 
obeervations made in difierent paits of the world, and. observes, 
** By this table it appears that the observations in the middle parts 
of the globe, setting aside the single one at the Cape, are as con- 
sistent as oould reasonably be expected, and they represent the 
ellipticity of the earth at^-i^ But when we come within 10 de- 
grees of the equator, it should seem that the force of gravity sud- 
denly becomes much less, and, within the like distance of the 
poles, much greater, than it could be in such a spheroid/' 

The credit due to these conclusions will be readily estimated^ 
firam the 15 observations made in different parts of the world from 
the- equator to- 66^ N., selected by M. Laplace, Mich Cilett. Tom. 
n. p. 147; from these observations M. Mathicu has deduced, an 
ellipticity of sThTTS; and who, after finding the respective difference 
of each observation from the general equation, observes, *' Tels 
sont les hearts entre la th^ore et les m^sures du pendule d^jmal ; 
ib sont certainement tons renferm^ dans les limites des errenn des 
observations. Le plus grand ^cart est de 1/ centi^mes de mil- 
limetre, il t^pond au pendule.du Cap de Bonne-esp^rance.'^ Out 
of the six observations selected by Bishop Horsley, four of them 
arc included in the above observations selected by Laplace, viz., 
Bouguer, at the equator, Poito Bello, and St. Domingo ; and 
Maupertuis in LApland ; another by Green at Otaheite, agrees 
nearly with other observations on pendulums in giving an ellip- 
ticity of, 

There is as little reason to believe, ** that within 10 degrees of 
the poles that it becomes much greater.*' This conclusion is 
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made from the single observation of Captain Phipps, in 1773, at 
Spitzbergen, in lat. 79° 50' N., where the acceleration of a pen- 
dulum (vibrating seconds in London,) was found to be about 73 
orZSjcconds; whereas, it was fouiul» in the late voyage, to be 

The following table shews the mult of the observatjons on the 
pendulum made in the late voyage to the North Pole, taking the 

length of a second's pendulum in London, Lat. 51° 31' 8", to be 
39.1386 inches, at 62° Fahrenheit, as determined by Captain 
Kater. 





am mnn 

solai ttme. 


LatUiii4fc 


By what MUM, 


EOipticitr. 


LeugUi. 




ft 










Kater 


0 


31 8N. 


actual measur. 




39 1386 


Sabine .... 


32,86 


60 10 ON. 


accel. per chron. 




39.1684 


ditto.... 


65,23 


70 96 17N. 


ditto per tnusit. 




30.1977 


Fisher .... 


83,36 


79 40 SON. 


ditto ditto. 




39.3141 



39.0080 -f Sin.^Lat. X ,2131 



The equation of length deduced 1 
from the observed acceleration at I 

y 

Brassa Island, Shetland, in Lat I 
^OolO^ N.,is J 

l>o. Hare Island, Baffin's Bayo „. . , 

Lat. 70° 26' 17 N. .}^^^-^^^ + ^^'^"^ '^'^7 

Do. Dane's Island, SpiUbergen . 
Lat 80° 40 20' . . . , ... * j«»ywo» -r a ,-6i*p 

Now, the length at Unst, the most northern of the Shetland 
Islands, in Lat. 6ff 45' 35* N., was found by M. Biot (according 
to Captain Rater's comparison of the French metre, with Sir Geo. 
Shuckburgh's scale,) to be 39.17193 inches. In order to compare 
each of the above results with this measurement, we have 

The length at Unst, from the 1st equation. • 39.17025 

2d 39.17047 

3d 39.17023 



Mean length at Unst 39.17032 

As measured by M. Biot 39.17193 



Diff. 



.001(^1 
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If we compute the length at Unst from the equation, 39,01162 
+ Sin.' Lat. x ,206638 inches, deduced, by the method of least 
squares from the measured leng^ at* Fonnenteia, Figeac, Bour- 
deaux, Clermont, Paris, and Dunkirk, by M. Kot, Artgo, and 
Matliieu, on the French arc, 

The len^ at Unst will be 39.16895 

As measured by M. Blot 39. 1 7 1 93 

Mean 39.17042 

Mean lengM^ «t Unst, from the three equations 29.17032 

Diff. .0001 

The near agreement of these observations hot only between 

themselves, but with others made in lower latitudes with pendu- 
lums, both with and without a maintaining power, little accords 
with the remark of Bishop Horsley ; and, indeed, the general 
tenor of all observations on pendulums seems to prove (contrary to 
what has hitherto been concluded from the measurement of arcs 
of the meridian,) the meridians are strictly elliptical, or, at least, 
that the observed differences from the elliptic hypothesis are within 
the limits of the errors of observation ; and the length of a pcndu* 

Inches. 

lum, vibrating seconds in any latitude will be 39-0082+ (Sin. 

Lat.) X ,2128,at 62"^ Fahr. on Sir Geo. Shuckburgh's Scale. 

M. Matbieu has.deduced, by means of the theory of Laplace, • 
from the observations of M. Ciscar (with a pendulum without a 
maintaining power, taken out of the Spanish frigates la DescubreF' 

ta and L'Atrevida,) made in nine different latitudes in the north- 
em hemisphere, an ellipticity of jTTTa ' from seven obser- 
vations in the southern hemisphere an ellipticity of 3-7-77^ • 
mean between these coincides nearly with the results deduced from 
Clairaulf s Tkeorm (2d Part, Figure de la Terre,) 1 — ^, 

fibmtheobservations inihe Arctic Regions, P representing the polar 
force, n the equatorial, i the true ellipticity, and t the ellipticity 
of the homogeneous spheroid. That given by Laplac e, M^ch. 

Ceks. Tom. I, p. 102, is^^-J- ^ = | y, where v zz centrifugal 
force at the equator, force of gravity being unity. Expressbof 
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which evidently coincide, since in the homogeneous spheroidy 
r = 4 t; + t;i— &c. 

M« Mathieu, after computing the respective errors of the obser- 
nAoni of M. Ciscar, from the elliptic hypothesis, observes, " Ce$ 
diflSgiences sont si petites, qu^elles montreiit k la fm le gnund accovi 
des experiences eiitr*elles et avec la tb^rie ; il n'y en a 911*1016 
que 8* ^ttveseulementi deux dixidmes de mllUm^Ute 

Although these conclusions have not all of them been deduced 
from absolute mcasurt invnts of pendulums at the different places, 
but the lengths computed from the observed difference in the vi- 
brations of the same pendulum, when transported to those places ; 
yet it foitonately happens the ellipticity does not so much depend 
on the absolute as fhe relative lengths, as will be evident on con- 
sidering the equation expressing the ellipticity. And if the length 
be known in any given latitude to a tolerable degree of accuracy, 
by actual measurement, the length in any other latitude may be 
estimated in terms of this measurement, by the observed difference 
in the number of vibrations, without involving the errors of mea* 
surement 



Art. XII. A few FaeU rehUu^ to Gas IllumimiionM 

The producing from coal an aeriform fluid, which could be 
distributed at pkaswe in every direction, for the purpose o. 
economical illumination, has justly been ranked amongst the 
g^restest benefits which the science and enterprise of this country 
has conferred on mankind. 

Important as this discovery was, many defects and inconvc- 
niencies have arisen on its adoption; coals contain a large propor- 
tion of sulphur, which is volatilized with the gas, and it has 
hitherto been found impossible to purify it sufficiently for 
lighting close rooms. The suffocating smell, and the property 
which it has of tarnishing every thing metallic^ exclude its use 
from dwelling-houses, on account of the injury it would do to our 
health, our furniture, books, pictures, plate, paint, Src. At 
the same time that the gas which q^brds light is produced from 
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coal, another gas (hydrogen) is also formed and mixed with it 
in a large proportion, which on being ignited occasions great 
heat without adding to the light ; these effects render coal 
vapleasant in sitting rooms, and have nearly confined ita uae 
to open shops and street lamps. 

It is noir generally found that the sulphuretted hydrogen which 
isoAennuxed with coal gas, very rapidly destroys and stops up the 
smaHer pipes which are used for its convejrance, and much 
inconvenience and risk is the consequence, especially when it is 
introduced into buildings. The apparatus necessary for the pro- 
duction of coal gas is very large, expensive, and unmanageable — 
* the purification, imperfect as it is, very troublesome — and the 
residual matter is peculiarly offensive* This confines its adoption 
10 public companies, or large establishments, thereby msierially 
limiting Its utility, . aad prodoeitig an ii^urious monopoly. The 
employing of coal intend of oil for the purpose of illumination, 
has an injurious efktt on one of the most important branches of 
trade a maritime country can possess; and in proportion as coal 
gas is used, our Fisheries are injured. 

About two years since it occurred to Messrs. John and Philip 
Taylor, that it might be practicable to construct an apparatnt 
' oqpable of converting oil into gas, which would be prefenble to 
coal gss for lifting Houses. . ^ 

la theory, the project appeared easy, and tibe first CKperiments 
were flattering ; but, on trying the plan on a more extensive scale, 
numerous practical and chemical dilHculties occurred, which 
have been removed by considerable labour and expense. 

The apparatus is now rendered effective and unobjectionable, 
and has received the approbation of the first men of scienoe in 
this aadjothSer countries*. 

The advantages of dl gas, when contrasted widi coal gss, are 
as follow;— the material from which it is produced containing 
no sulphur or other matter by which the gas is contaminated, 
there are no objections to its use on account of the sutlocating 



« InoariMstNiuBberiie hope to before our readers acom p le l s. 
aeooontoftliesBostlniprBvedeil-cas appaiatns. 
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smell in close rooms. It docs no sort of injury to furniture, 
books, plate, pictures, paint, Sfc. All the costly and ofl'ensive 
operation of purifying the gas by lime, » totally avoided 
when it is obtained from oil. Nothing is contained in oil gis 
which can possibly injuie the metal of which the conveyance 
pipes aie made. 

The oil gi»B containing no nnmixed hydrogen, (which occasions 
Uie great beat of coal gas), there is no greater heat in proportion 
from the flame of oil gas than from burning oil in lamps, wax 
candles, c^c. 

- The apparatus for the production of oil g«s is mncfa less 
expensive tiian that necessary to make coal g^ ; it occupies much 
less space— it requires much kss labour and skill to manage it- 
it is not so liable to wear and tear, and not so coady to repair aa 
a coal gas appa r a tu s there are no offensive products to remove, 
and on its present improved construction it may be introduced 
into any dwelling-house without nuisance. ' 

The economy of light from oil gas may be judged of from the 
following data : — 

One gallon of common whale oil will produce about 90 cube 
feet of gu, and an Argsnd burner will require a cube foot and 
half per hour to maintam a perfect light; consequently, a gallon 
of dl, made into gas, will afford such a li^t for sixty hours, and 
die expense at a moderate price of oil will be, allowing ibr coals, 
labour, &c., not more for one burner than three farthings per hour, 

Such a burner will be equal in intensity of light to two 
Argand oil lamps, or to ten mould candles. 

The expense of Argand oil lamps is usually admitted to be 
about l^d, per hour each, . 

Supposing 10 mould candles to be burning (at 4 to the lb. 

will be 25 lb. costing 2s. lid.) part will be consumed in each 
hour, and the cost of the light is then S^d. per hour. 

If wax candles be employed, the expepsc of a quantity of 
light equal to a gas burner for one hour, by the same mode of 
reckoning, allowing a candle to bum ten hours, and taking the 
price of wax candles at 4s, 6d, per lb. will cost about 14d. 

The account will therefore stand thus- 
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• ^ - 

Argand burner oil gas, per hour id, 

Argand lamps spermaceti oil • 3d. 

Mould candles ...... •«••••• •• 3^d, 

• Wax candles 14d. 



In many cases it may be desirable to use a much smalier 
' quantity of ligbtt than such a burner as the one above calculated 
upon might produce; and instead of the light of ten candles, that 
of one or more may be given by using burners of a different 

description, and the expenditure of gas, and the cost, will be 
reduced in proportion. 

The oil -gas has a material advantage over coal gas, from its 
peculiar richness in olefiant gas, which renders so small a volume 
necessaiy, that one cube foot of oil gas will be found to go as &r 
as- four of coal gas. This circumstance is of great importanoey 
as it reduces in the same proportion the sise of the gasometers, 
which arc necessary to contain it ; this is not only a great saving 
of expense in the construction, but is a material convenience 
where room is limited. 

The calculations on the cost of light from oil gas are taken on 
the usual price of good whale oil; but it is to be observed that 
cheaper oils will answer the purpose nearly as well, and many 
of these are often to be procured, and the whole expense may be 
materially lessened by their use. 

In the course of their first experiments, Messrs. John and Philip 
Taylor were surprised to find that the apparatus they employed 
gradually lost its power of decomposing oil, and generating gas. 
On investigation, they discovered that the metallic retorts which 
had originaUy decomposed oil and produced gas in abundance, 
ceased in a very great' degree to possess this power, althou^ no 
visible change had taken place in them. 

The most perfect ckaning of the interior of the retort did not 
restore the effect, and some alteration appears to be produced on 
the iron by the action of the oil, at a high temperature. 

Fortunately the experiments on this subject led to a most 
favourable result, for it was found that by introducing fragments 
of brick into the retorts, a great increase of the decomposing 
power was obtained, and the apparatus has been much improved 
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by a circumstance which at om time appeared to threaten its 

success. 

A small portion of the oil introduced into the retort still passed 
off undecomposed, and being changed into a volatile oil, it carried 
with it a great portioa of caloric, which rendered the construc- 
tion of the appaiatns more difficult than was at first anticipated; 
but hy the present amngement of its parts* this difficulty is fuUy 
pioirided for, and the volatilised oil is made to return into the 
oil reservoir, from whence it again passes into the retort, so that 
a total conversion of the whole into gas is accomplished without' 
trouble, or the escape of any unpleasant smell. 

The only residuum in the retort is a small quantity of carbon, 
and the only products besides the gas are a minute quantity of 
sebacic and acetic acids, and a portion of water-i-all wh^ch are 
easily separated by passing the gas throu^ a vessel- containing 
water. 

The superiority of the light fiom oil gas over other artificial 

lights, is fully shewn by its rendering the delicate shades of 
yellow and green nearly as distinct as when viewed by solar light. 

Mr. De Ville, of the Strand, who has made many imporUMit 
experiments and observations on gas illumination, with a view of 
applying it to light-houses, is inclined to estimate the average 
produce in g^ of a gallon of oil, at eighty cubical feet. 

A shi^ jet burner, givhig the light of two candles and a hal( 
consumes half a cubical foot of gas per hour. 

A double jet consumes three quarters of a foot to give twice 
the above light, and a treble jet requires one foot. 

The light of an Argand burner of coal gas, compared with one 
of spermaceti oil, may be estimated as 2^ to one; and of oil ^ 
to coal gas, as 9 to 5. 

A curious feet respecting Aigpuid'a burners for gas, is, that 
those with few holes consume a comparatively larger quantity of 
gas than those having a greater number: — thus, 

A burner with 15 botes consumes 2^ cubic feet per hour.. 
Ditto 12 ditto 2i ditto 

Ditto 10 ditto 2 i ditto 

The holes being of the same dimensions in each burner* 



« 
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Oa tha important subject of 0081*^ two tieiiiies Itave joH ap- 
Ipcarad, whicb contaiia, much taluable inibnnatkm. . Qua. pf these 
it by Mr: Accum, whoae former publioatkm is - probably well 

known to such of our readers as may be concerned in this branch 
of inquiry. The present may be considered as a new work, su- 
perseding the former, and abounding in practical details which the 
author^s extended experience has put him in posaesuoii oL It is 
iUustraled with seven useful-plates. 

After pointhig out the nature and advtoti^ of the ait pf pco- 
eoring li^tfrom coal-gas ,*Mr. Accum gives an account of the 
different kinds of coal employed in Great Britain, and o( their 
relative value for producing gas ; he then treats of the form and 
dimensions of the retorts, and of the management of the distillatory 
process. We were here surprised to find so ikvourable an account 
of Mr.Cl^'s horiaontal rotary ietofts» a descriptibn of which, 
fumisbed by that gentleman, will be found in the 8d volume of 
this JoumaL We say surprised, from having been informed of the 
total failure of the plan at the Westmmster gas-works, although 
erected under the inventor's superintendence ; whereas, it now 
appears to have been carried into execution at Chester, Birming- 
ham, and Bristol, and to be employed at the Boyal. Mint under 
the diiection of Mr. Accum* 

' The 8tfa part of the author^s treatiie fdates to the apparatus,, 
and means of purifyiog gas; and in the 9th chapter ha lyeats at 

4ength of gas-holders, or, as we have generally been in tho habit 
of calling them, gasometers. A curious collapsing gas-holder, 
contrived by Mr. Clegg, is here described, especially applicable 
in those cases where difficulty attends the construction of a well, 
or .tank, for the usual gasometer to work in. It requina a ahaet 
of water no more than 18 inches deep* • 
*' Mr. Accum then proceeds to describe the gt m m ^ *vsery 
cuiaotts and useful invention, derived also from the ingi^iuity of 
Mr. Clegg. It is a cylinder so constructed as to be kept re- 
volving upon its axis, by the passage of the gas through it, the 
number of its revolutions depending upon the quantity of gas 
which goes through iti various cavities in a given time ; so that if 
VoU VII. Y 
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ireswlB aMi die gfeMOMter* iImnw the quantity of gas geaMM 
daily ; and if between the gasometer ntA tfie mains, it tells the 
qaantity of gas which is consumed by the burners, or otherwise 
disposed of. 

The renHuoing seetions treat of the pi^» bttneis, and a variely 
of other niiior^ bat inpafftaat Mlgecli. 

Mr* Peektton'f work en gia ilfataMMlieii abo abawMb M hhAI 
defadb. It tittto of the theory of the prodotthm of artMteialligh^ 

tlie cost of various Modes of ofetaiaing it, the natund history of 
pit-coal, its various combinations and uses, especially in the pK>- 
duction of gas* In this volume there are also fourteen useful 
plates> ead the author teems to have attained the object he had ia 
View, that of teefihiDgplahdy end Mliedieayfy every part of the* 
patJIif^vpfiiMn/imi eo aa lo ettMe aay eae acqoualMl^ with* nia> 
ofaBDMy tocMt sueh^eidwrlbreqppljfaighiioirB prenjMviiidi 
gas, or for lighting up WMitiftictomi^ M a gc ti» of CowoSfc 

In both these treatises we are glad to find concise, but expliek 
directions to workmen, for the erection and construction of dif- 
£Breiit parts of the apparatus ; with mucti theoretical knowledge 
dwie ait abuadaat practical delaib ; and thou^ Mr. Aeeu and 
Mr. Pecketon widely differ upoo certain ttfeer fainti^ Aey 

' In (heir principal eondnsioQa. IS we uwiariliitJ riijhtly» Mr. 

. Aeeum prefers cj/Uminuif and Mr* l^etirtuii oB^pIM letaile. 
The latter, in his chapter on the ga^^ttr, hae discussed, at some 
length, the title of Mr. Clegg to its invention, and considers the 
gas-meter contrived by Mr. Malam as not only an origiaal invea- 
tioBy hut as infinitely preferable, wfaick it xeidly ippeam lo he^ 
to tfM prior contiivaiioe of Mr. Clegi^ 

These worici on the mamifiRtttrB «f cool^ will not only he 
famiA UMftlio thoee who trislt to amdl thettsehes practicaily of 
their contents, but they abound in statements and information 
which will probably interest a much more numerous deia of 
aeral readen. 
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A»T« XIII. (kuUm of a 3%foiy o/Mtkm. By Wh. G. 
Reynolds, Ar.D. Middletoam Pomtf Nim Jmey. 

(llwMkifiDg paper it iNMitfM Qii«tir|r J m rnml ^SOam^ eiBted tf 
Dr.aillimai,atN(NrYofk. Wt iMvt NpibllM k in Ite hope tint tt 
Miycdiike ttteniSoDoroitrfMdart totiie vcijiiilefwtiiisuA curiMis 
nlij|Mt oif ivhldi tiMti| Id flio mwctitt wi of its indudiiip mum <if 

IqnpotMi of ])r* V^|MU• M tho Boil bi^yy tf^ 

•oeooQft Ibr thepfoAielioii of meieorie bodiit« tliODgli It JlpfO«o to oi 

^ite as plaasible at tlif idflt that diey are of lunar ori^, a notion sane* 

Should iSbtt progrcsi of science^ for a century to come, keep 
1^ ^pith ito rapid advaoeMMBl fnr last fMn» <tany if» 
peawnw ki the phyMeil w«ld,«oir tntiloped in ih&tntAvf^ wfll 
IhtB adtoit of as aaljtolvlioa as fdoM oombusliaii of iaflaiimialila 
MdMtaDceSy or any faniliar ptooMa io timistry, does at tliitdi^. 
Among the many subjects from which the veil of mystery would 
thus be raised, we may include those luminous appearances in the 
aietial regioos* called meteors, which I am about to consider ia ' 
ito Mhiiwi^am^l and whkh aesaas to ooiHti^ 
af hadito af aaasideadila . f arieto f * 

Matsais wm legawipil bj iha andanls as <ha sure progiitotiM 
of great and awM eveMs in the moral and physical tMirid ; 
were divided by them into several species, receiving names charac- 
teristic of the various forms and appearances they assumed ; but 
of their opiutons, as to the physical cause of these phenomena* 
He ancients have 1^ ua nothing solid or instructive. The modems^ 
■Me anli|^itooadt have e^aaad to 'tegaid Atoa bodita wMi liMt 
a up a iUl lio i anv* ti hnutt agei; bet ia teipeet to the cauaa 
Ihcieeft are paffaapa bet Hide hi adtanoe of their pfcdeeesaon» 
having, I believe, produced noiiung yet that will bear the test of 
philosophical investigation. 

Doctor Blagden (fiUotopkkal Transactioru^ 1784,) considers 
dactricity as the general cause of these phenomena; Doctov 
Otogoiy, and ecbeny think they depend upon coikctiona of Mglily 
iwllammtbie matter^ aa phoaphorua* phoipiiopirttd- hyfrtujtof it* 

y « 
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being volatilued and congregated in the vpper legions of the oirv 
Doctor Hidley ascribea them to a fertmtouf ooncoune U atomic 
whicli the caflh. meote in her anntulitrackthiowgh^the ecliptic ; 
and Sir John Pringle seems 'to regard them as bodies of a celestial 

character, revolving round centres, and intended by tKe Creator ' 
for wise and beneficent purposes, perhaps to our atmosphere, to 
free it of noxious qualities, or supply such as are saluU^ry* Many 
other theoriesi as ingeniotis as fiancif ul* might be emimeralcd 9 but . 
•without commeatiiig on their comparatiire merit, I must acknow- 
ledge that none of them have yet impressed my mind widi a con- 
viction of their truth. A series of observations,' IboweVer, have 
enabled the moderns to ascertain, with apparent accuracy, several 
particulars relative to these stupendous bodies, which add much 
to our knowled^ of their general character :•— their velocity, equal 
to 30}Hmd cnf«p>40 miles in a second ef time ; theif altitude, irom 
.SO to 1Q0 miles; iand thebr diameter, in some instances, mow than 
.a mile, aia iacts we deiwe from nspcctable authotitf « and may aiA 
ns, essentially, in forming just, oonoeptloiis of tfadr nature and 
properties. , - * 

I believe meteoric stones to result from all meteoric explosions ; 
limiting, however, the term meteor, to those phenomena, in the 
higher regions of the «r, denominated fire-balls, shooting-stars, S^, 
That thesa bodies move in a feasting tnedium, must be evideUt to 
ev^ry attentive observer ; ,and diat this 'medium is .our atmosphere, 
is pretty ^certainy> Istw Because we know of jdo other Msting me- 
dium round the earth ; 2d]y. Because the same kind of resistance 
is apparent at every intermediate altitude, from their greatest to 
their least, which last we know to be far within our atmospheiic 
bounds; and, Zdly, Caleulation has, in no instance, assigned 
'them an -elevation beyond the probable height of theiatakosphere, 
. That meteors proceed firom the earth, that they, arise ir^>cer- 
tain combinations of its elements t with heat, and that meteoric * 
stones are the necessary result of the decompositions of tfiese com* 
biualiuus, are opinions I will c^dcuvpur to support, by the fol- 
lowing considerations. 

1st. The properties and li^itud^ qf matter, uader certain coar 
ditions and combinations. • 
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Udly. The situation of the earth's surface in respect to the sun, 
the influence of his rays thereon, and the nature of the elements or 
Compounds on which these rays act :' . h-. ■ •. «.:t . 

And, 3dly. The identity that exbts between the compon^ 
pMs-of ttetepiiestonesy and the etementi Ibat erter- idmndantly 
imo'ilte compoBitidn pi oar g^obe;: imdi by aerend dtber fiiels aib^. 
arguments.'' •• • • :>•:•.'!. . *■ .fr 

Vnder my first general specification, I will select such principle 
from'the established doctrines of philosophy, as have an imme- 
di^e' bearing on the subject; without engaging in any of thos* 
subtle' speculations in "which certain recondite properties of nMlfeSiV 
or (tie identitiito bf qnsAity anil body loiei'^oMd or deinM^ ' ' 

Tliis^*'lsi iiMfti*the«lif«rsal can^ilofii^diigr>antt<!roUifiliigF 
in bodies y henne no sdlid' cm t isssiMqe '{he- slate' of gas, iintn>v|r 
absorbs, or unites with^ a certain portion of caloric ; and ihe sub- 
tilty and volatility of compounds thus focmed) wUl be in a due ratip 
to the quantity ^f cailoric they employ. • . • , . , 

•fidly. The heat eipployed to maintain a body in (he gaseiMnf 
ite«^4s Mdd to be laindt orifig^ed, and may.be njgMed as an oc<Mt 
or atniospiiwritofAc^AoMingjttie initimate paiticfes of/^lMidy at 
tf state .'of .cartnnwIdisUioD^ suid wide sepantiaii, fiNMn;whiflht]iKef • 
4mn'be ^lini only by son^e change ^ the affitflitt.or eniidito'of 
the compound. ; .; » • r , ' - •* . 'v; ;;n^ 

3dly. If the latent heat 'm'ft gftseous compound be suddenly^ 
abstracted, as in explosion, its estape is attended with the emissiolt 
of light and sensible heat, .when the- volatilised jpaiticlcs 'bel4-4B 
«WoB>being4ia «iong^4bfetb isM^ the states of gu^siiirer 
^piroKiinatioh in is duii propoit|onito tbo.qiiantity of onlQriGitliqit 

lurtrelostb'': -■' ■ \ ■ • •' .X A ' : . ■•' ■r ' . ■ . •-. - -a 
4thly. Caloric, in reducing solids to the state of gas, lessens, 
but cannot in any case, as far as we know, totally destroy their 
gravitirtingiDroe ; the diminution of this ibice, however, being in a 
divebt pfopntabn^ to.tiiei qiwiitity.of < heat^ .«mpioyed^— JieiWe ith# 
.lidlbwingMmBiDes may bo fidriy dimrny^as ^bity -wtma- to'jbe Id 
tnnsdn wim tbe fektive dependence aad^Mmony existing between 
&e material elements of this globe, and, I believe, are contsadlcted 
^y no direct exp£nn^ents;m.,thft the expansion of voiume,specjdQ 
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levity, and subtilty of utificial gases, are in a diiaet propaitioii 

to the absolute quantity of caloric they employ; and the caloric 
is in the same propoitioQ to the insolubility of the substance with 
which it unites. 

JUhly. Whe« th^ apadfic gntvity of bodiia on |ha fpifiuDeoC 
fta earth* is icdniced baloif to of the aapdincinBbfHit ataK»* 
pheie» they ascend to media of their own denii^, in obeditttoo 
to die laws of aerostatics; thns wf Yaifa balloons by filling them / 
with light air, and the carbon of pit-coal and common wood 
exposed to combustion, and water to the sun's rays, will rise 
until they reach a medium of like specific gravity with themselv^. 

6thly. Mecbaoical agitation and divisicm assist the acAlltiail ^ 
aolida» by brinfmi iKHtiaaa of the MHtrottm into mcca- 
five cnDUct ]|ridi dm ftignientBy.aiid thm tagjftmt^ laigar 
sanfaoe. 

Under the sec09id head, I proceed to notice the situation of the 
earth's surface in respect to the sun, &c. The atmosphere is a 
thin, elastic^ gravitating fluid, that completely envelops the 
earthy to which it niay ha coosi|lercd n hind of appendage or 
•BtenMl ooverngi ita Jbiiey icaiingioii the daithTa amfrciB^ ia ef an 
i|Bifbiin density 8^^^ naalas'itieoadai tbesefeam, inn due 
latio dim dhnwafeoh of its ]gi^||ntatiiig Ibrce, mitil it is lost in 
empty space. The atmosphere is estimated on certain data to be 
i^out 44 or 45 miles high, but we have good reasons to believe 
it fills a much wider circle, tho|il^ M>o. thin to reflect the lays of 
light above its fepoted height 

. The earth pieaania one wkdn ^nusphera |o the ana ia wntn^ 
ing daily to c cea yn ; and those jpnils of it which ham the kaat 
protection against his rays, wiU, cffila^ snfierthegreatHt 
lalenaiiy of dieir action. Within the tropics, the atmosphere 
* opposes less resistance to the sun's rays than in tiie temperate 
aones; and in both, large tracts of coUiKated land, die summits 
and sides of great ranges of mountains, audgpn of.<MaipM» fianMb 
picaent an almoat .nahed sttrfiice to thtii inflirarpTr - ISm 

* HsfS we might properly enough notice the high-ways, streets, and 
, faMBittts ef dtisf , Sfc, o^ whicb die nviterials being miaately dMdei 
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parts thereof, envelop in their compouMb ektoeots of an ickft* 
tity of character with tUose composing meteoric stones. 

The atmosphere is the peat rfcifMeat of all volatilized bodies > 
4tfMiMaet te^£MhlJ til* pwven.of aaolyent, unaided b|r Ixeat 
mmau/ami but jr]ia» ilme luljmnfeiy jio body m nature ca» 

Now if the aboiro priaciples are adnutted, we have in Uiear 
applicatioD « reasooable solutkm of aaost meteoric phenomena. 
Thus, the rays of the sub darting thcough the atmosphere reach 
the surface of the earth, where, by accumuiation, they produce 
•eniiifcJiii beat, wbids tbongli not intense, is steady and uniform, 
ftr may bonis evtiy day; nuMite fwitions of tbe eaftby and 
i9al||]ic oo|n|MMadi «aqpQeed to.tfae m'a lafli»encie» wffl be 
tilM by tiie abioi|itk»'Of beai^ and thanby Mumi^ 
dkulic floida* wUl aaoeod wtil tiiey nspme at «iedin4if their own 
density. The atmosphere m contact, will have some of its par- 
iicles blended in these compounds, will ascend «v ith them, and 
lo supply the vacauiUy new portions of air will rush in and ascend^ 
ipd tbn yaoniti wiU.continae until tbe iiin*s «aysjure wilbdxawi^ ' 
IV iitoi^pted liy «n|Be of the j(omnioo oocu^ 

The ntvoit bioght to wbiidi tbeae 4Mie flnida aacend, may 
be estunated at aonelbing more tiian one bundced miles; and 
they float at every intermediate distance between their greatest 
elevation and the clouds, but rarely below ti»e latter, except their 
course is diiected towards Uie eiarth in their explosions. They 
.J^KObatdy ascend at fiat in amatt daily detached portioaa of 
Cpieova clonday nnd diffiia^d over wide xegionBr btit bavit^ 
po aanaibk Matanoe opposed to ^leir jnotnal attraction^ tfai|j^ 
will by the laiwa of their iaffinities congregate into immenie 
volumes of highly-concentrated elastic fluids, which on exploding 
will exhibit all the phenomena of bursting meteors, in the followi- 
in^manner^ vis^ the latent heat on escaping will manifest itself 

by aUfMM, aie in a bellir state for tbe snn to ectfeeely on, and wilt 
consequently yield greater products dian eq^ual areas Of im^Dstnirbed siir« 
Aei^ Wilder £ka cimwistaaoes of heat* 
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in the form of fire and light, the for<?e'%ith which it strikes the 
atmosphere, or the rebound of the latter to fill the vacuum, or . 
both, will occttibn sound more or less detonating or hissing, IM 
the esca^ is more sudden^ or the sCu^ospheie more dense ;ithe 
earthy, -and metallic parCides on the esoipe of ealoiic, will e^ 
the laws of cohesive attraction, chtth together^ recover Ihdir 
gravity, and descend to the eiutfa in auMseSi or --aliltttcmd frag- 

Meteoric stofiGs frequently bear the marks of violence, which 
is doubtless owing to ihe conflict sustained at the moment of 
explosion j their difference in . siae depends on the difference -oi 
magnitude in the dis^oding in>|iiue»i- aomethiDg Uk^-regaliur «r* 
lang^ment is friBqnently pefceimd in the stniptm olthfli9'fltn€f^ 
because in all proddctibns of solid' from fluid matter, th^ coiiso- . 
lidating particles possess a tendency to arrange themselves in the 
order of ilicir affinities. It is thus the various arrangements in 
saline crystallijsatiou, the freezing of water, and coolipg of 
melted metals, may be ac(?ounted for. Tliere is a real, as well as 

. an apparent difference in the velocity iii meteoric bo^iqiti ^ 
&ni arising from jtheiir difference- of magAdcude and the vipleiice ef 
the. explosion, as wellas from the resistance they meet;^ the lattery 
from the different distances at which they are seen. The grada* 
lion of colour, from a briglit silvery hue to a dusky red, is 
owing, in a certain degree, to the state of the atmosphere . re- 
Iracting different coloured ray§, and also to the materials in the 
€Oihpottnd[^ similar to the iliffereiit hues in artificial- fireworks* 
Reddish and white nebicula an sometimes left in the tcaoks oT 
meteors, which wne noth^ but ignited vapours, or the paitick^ 
bnished^ off the boming body by the resisting atmosphere. The 
velocity or motion and direction of meteors, depend upon prin- 
ciples well known and daily practised by engine^^ and the coi^ 
structors of fireworks. . i ... 

, The immediate- cause of these etpAoiiims is a little ohacure, 
and merits a fuller detail than is compatible with, my pseiciit 
limits; their analog to ft» elfBictric phe^qmena in tb^ clouds^ 

' le^vef room to suppose they are eiepted. by certain. nu>difici^ 
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tions of clertricily. Clotidi of* opposite electricities will ap- 
proach each other, and explode, by the positive imparting as 
much electrical ii(e to the negative cloud as will make them 

^ equal, when just as much water as the imparted fire held in so- 
lution, will be set at liberty and descend to the earth. If, how« 
ever, this solution be deemed inapplicable, perhaps the fol- 
lowing may be adaiitM*' Hiu», when heat is nrged-npon incom- 
bustible * bodies with a force that overcomes the cohesive pro- 
perty by which their particles are tied together, it unites with 
them in large quantities, and becomes latent, by which union 
they arb reduced to the state of elastic fluids ; and as it is a uni- 
versal property of bltUui to counleiact the grayitatihg force of 
bodies, diese compounds* niittt^ necessanly becdnie' Yohmt). md 
ateend '9A febove sMIed. " It' i^'oniy thennoinetncal or seiwi^le 
heait, Aat destroys'the yiti-M^ cohesion' existing between the 
particles of bodies, the repulsive power of latent heat being 
barely able to counteract this property, when the elements under 
its dominio|[i are raupved beyond a certain distance from each 
Other ; now the very reduced temperature in th/e high restons tQ 
which these giiseous clouds will ascend, may admit tMr cfH^y 

* and meiallie pariides within the sphere ojP cbtienye or aggrega- 
tive attraction, when tlie caloric will be expelled Uke water iron;^ 
a sponge, accompanied by all the phenomena above stated. 

The third general head of my subject leads me to inquire into 
the a>nstituent principles of meteopc stones ; sundry papers on 
die analysis of th^ productiops^ ^ ^ave been furnished us by 
dieinists of acknowledged 'reputation and aliility^ and in none of 
tiiese that I have se^, was there any dement described that had 
not* been previously knoim. But shdiitd it hereafter be found 
that air stones contain matters not found on our globe, the fact 
will afford no absolute proof of the foreign origin of these stones, 
as we are successively, discovering earthy and metallic principles 
of distinct characters from those already known.' ' 

A portion 6f one of these stones that fell in the town of Weston, 

^ \ . • _ • ^ 

• FeriMps there is no bo^y in nature absobitdy incombastible,, but I , 
use the term bers in common acceptation. 
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lowing refolts mahmidii^ p«tB» . 

Silex .o** SO . ' ^ 

Iron ••••• 27 

Sulphur 7 

100 

^ The sulphur was seen by the naked eye distributed through 
the silex in round globules the size of a pin's head^ after dis^v^ 
1^ the powdered stone in diluted nitric acid." 

^ All specimens of th^ , stones do not afford precisely similar rOr 
fliiltSy but differ in their cpiistitueiiut ctoents mi4 lelatiYe pio^oiir 
tions; ^bcir con^ponentpakiylijow^ywy.ar^ to lie tbund abyn^utly 
in jcfaist, schoirlf pyinteffy pebble, (puii^ 4f*> IMI wliij^ t||^. f|p 
mvst daily act*. 

The following facts go to strengthen the above theory, viz. 
jMetcors are most frequent and stupendous in tropical countries, 
where the heat of the §un is most intense ; and less frequent in 
our iplin^^iQ the winter aiid ^npg* while, and .Mter tii9 ^9rtiti 
been covereid with anow ibr liumy.ifeekfl ipsuccessipn; ami they 
m most frequent in the^bigher., latitudea towards avtunm, after a 
cootinuation of hot dry weather; out of the whole number (179) 
of shooting stars I have noted during the last twelve yearsj 14^ 
i^ppeared between June and December, inclusive. 
, it be said tha^ the specific gravity of meteoric stones bein^ 
teveial timet tliat of wtter, it 99 absurd to n^ote Onf .can. lii^ 
|if even leduced to tbi^ statu of gM), to the ekivated stations Imiu 
^aisignwt th^ teeing the ¥apoui» of wattr can ttoend coljr 
jam or two miles above the earth. To this I reply, that the doe- 
trine of heat is not yet so thoroughly understood, as to acquaint 
us with all its habitudes with natural bodies, but we infer from 
Analogy* that the more refractory a body is in the fire, the gre|ter 

• [Dr. Reynolds here seems to forget nids«l^ which may ber^Sfdsd as 
jcbaractfristic <rf mdcoric stones. £0.3 
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in a d«e fii* itlks ifiiwitHy M tat MptfiM 16 tcAic» H 

to, and retain it in, the state of gas ; and the greater, in a cop* 
responding degree, will be the dilatation of its particles and de- 
crease of its specific gravity. Ijeice, if water, reduced to vapour 
by hmAt ^ pf Mfwiroing mi altitude of tmo-ailflty it £oL* 

hm tto mow ijfacioiy tiOiitiinwii, vniiicad to m fliailar ttHa^ 
^ MftrttpMiian awl iogM^k a.dne fnopoicisii to-tlM 
miililitjf of calorie they employ, and will amuM a cotraspood* 
iog eleyation, as already inferred under my first head. 

Another objection may be, that though high degrees of heat 
affect certain solids as above stated, yet these cannot be semiUjf 
acM Oft by mcJi feeble agents as atmospheric air and the jagFt <M( 
die raiu I aniwar^ if it be admitted tliat sensible heat ads ^ea 
Spli^l in an I nc re nsin g ntiff to iis iiilmity, Jt ilplUms loMrer 
degrees, thougjh acting in an inverse Mto te higher, most iflbel 
the same bodies in a copceivable degree at any temperature above 
^eir natural zero* ; and though the heat of the sun beating on a 
flane suriace ff^t several bours is leeble, compared with that pn>p 
4icedby alnmiing lens, or ei' fornaee, yet if it be niflicientte 
Macii firoin mis sqnaie foot of UmeivthVeaffteHM lOMSS 
paitof.*0mloliwity-liMr lietui, jheipisniaiyatoiltlMn IM 
aqnars ariks, ip the same time and proportion, weold nnls i ni it In 
ten pounds, which is abundantly sufficient for all meteoric phentff 
roena ; and the loss to each square foot, supposing the process to 
be uninterrupted, would be no more than one grain iii 284 years* 
When we advert to the intense heat produced by concentrating a 
fow «f the aim's xi^s in m Inmting kost die whole qvanti^ dailfy 
aeatte the eaidimQSI strike nsfoteiUy* IfoGlleiJiei m a Ispa ef 
inMent taiagnlMde, ihey migjkt velariliae a spase eqihal te A* 



* " It may b« easily proved that water evaporates (though slowly) at a 
temperature many defrees below its freezing^ point ; and these vapours are 
pore subMs 9f^ elastic Mmus those formed at the boilingpoint of that Auh|« 

REMARK. 

*' It is indeed proved that vapour is formed from water at the lowest (em* 
perature, but i« /csr elastic, the lower the temperatures, as appears from its 
sttstainiog a continually-decreasing; column of roercD>y,the lower the tem- 
perature at which the vapour is fona^. ,Vide DaUw'* a^d Gojf lMmti$ 
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itate of New YiMikiin' «>iii9inent of time ! As «If %odie« posMsi • 

liniked capacity for heat, does it not follow that there must be 
sonic outlet to its perpetual accession to our globe, or the earth 
would sooQ become so highly ignited as to glow with the iillgotir 
of A .mete6ri?<«Aiid<<nsy noi this outltt be found in the abo?» 
deKii b t d componidt ? nrludi serve as condtidon of - the surpltis 
of Jieat from the^aith to: the higher legmu^of the aVy'iilMe oa 
tong freed by displosion, fAmi the grosser' balien encvmbetnig 
it, it finds a rapid passage to its great archttype, and parent, 
the SUN. Thus his daily waste may be restored, and an equiii- 
hiiiun> by the 'letimi of his . own emanated particles, preserved- 
tietween the sia sndthe^fliRth^-nKl^pcohahl^ all theplajietsoiroi^ 

v'TOeUit eoh^Menitioii I sbatt oifer^iti Ihvotit^of the dOfi!«8tio«op - 
earthly origin" of meteoric phenomena, is the difficulties that prei* 
sent to our granting them a foreign one. Though I am well 
aware of the respectability of the names which the theory of 
moonstones can summon to its support, yet T have always re- 
gafdcdit>a8'«ilbunded.and unph^ophical for.<th«lolk»win^ re»* 
tM^^nfc2;»<tht.'' Whethei^'tlMi moon has an atmosphere or:neC,' WO 
iii)d8«'iitf^addyi>jtfM 'a|ie- has at^^ whith >miiit: 6Ktend>to 
many* thontoAr' of : miles, 'fron^^ her*8a#&ce. * No projectile- force 
that we are acquainted with can throw a heavy body J 00 miles, - 
even though no atmospheric, or other resistance than its own 
gm^Hy^ ^'^'^^ present ; hence the- idea of that ibrce^ extending to 
thyntands of miles from thp moon's .indace^ * is .gratuitous and 
^agtti^y. Sdly. The |»roduttt».o£«oltimoeB fasMr^hoatmilatity of 
origm^ oriUndred ■•refemblanoe ito^ metoonc'ritQiies % - those .are . 
kvas of difierent kinds, pumioe-ito|ie, scoria, - ashes* these, 
solid masses of matter, with some degree of regularity in the ar- 
rangement of their constituent particles. 3dly. The descent of 
thesc stooes has no coincidence in point of tune with the position 
of the mooti. She is as often in their nadir as thdr aenith. We 
also witnem in all cases, explosion imd li|{ht in our own atmos* 
phere, at the time of the descent of these stones. This could not 
be the case if they proceeded from .the moon, for obvious • 
reasons* 4thly. The heat adequate to such projectile force as 
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li^ould carry a bp4y from the moon's surface, beyond the sphere . 
* of her. «ttr9Gtei#:9Voald* volatiilise the matter of meteoric stx>liet 
in a 9i0iiie«i$ henct- tibe^ would riofe.iw. pnij^cted i^ioni'tiifl ia* 
naiian cmtar |ii.Bolid BMMir ibot in elailic inftai* ' • : ' . i • 

in dmcliuioa, allhough the l^ry whidilliMe'endeavoiiMd to 
elucidate and establish, be subject to some difficulties and objec- 
tions which science may hereafter remove, it appears to me per- 
fectly consonant with the relative dependence and harmony of our 
>iyBteiiiy. and by no meaoi at variance with the- infinite wiidoin and 
power by which it was oiiginated. . .. 



Akt. XIV. Cursory Observations on the Geography of 
Africa, inserted in an Account of a Mission to Askantee, 
■ F. Edward Bowdtch, Esq., demomtrating the Erron 

that htne been eommitted 6y Munipean TraH^len tn that 
■ Omiinent, from their ignorance 'of this: African jirabic, 
[ the learned and the general travelling Language of those 
interating Countries, by James Grey Jackson^ Esq, 

Page 157. The Niger after leaving the Lake Dibbir was in- 
variably described as dividing in two large streams." 
. The Lake Dibbir (vide page v 187 of Bowdidi*s .^ccoMi^^ « 
JMtMMfi to Ashdntee) is called in the proceedings of the Afirieisn 
• AsBodatioii, Diblie» but the proper iqppdlalion is El Bldiar»Tibl»ery 
>^ or £1 Bahar Dchebbie : the Bahar Tibber ngnifies the sea of gold 
'dust; the Bahar Dehebbie signifies the «ea, or water abounding in . 
gold. Jinnee, which is on the shore of this sea or lake, abounds 
in gold, and is renowned tliroughout Africa for the ingenuity of 
• its' artificcdTS in that metal, insomuch that-, they acknowledge 
tho-siipenority of fintopeans in all arts except that- of - g(dd ' 
wbrk. There are some specimens of Jinnee gold trinkets very 
correctly delineated in the' recent interesting work of Lieutenant 
Col. Fitz-Clarence. (Journal of a Route across India, through 
Egypt to Enghnil, page 49().) 

Page 187, " Yahoodie, a place of great trade.'' 

This is reported to be inhabited by one of the lost tribes of 
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Israel, possibly an emigration frDin the tribe of Judati. JiAetdb 
< M Aite Afiitk ligiiiiABt Judah; 

Fiigt 119; Mr^ BeMifoy'i Mm Alt bel^ 
the tea, into wIM dM fhrer of TirabvcM disriiA^ ftttHV 

This might htfve been understood to signify thte fte Of Sndan, 
if the Moor had not said below Ghinea, (by which is meant 
Genowa, or as we call it Gokiea,) which implies that the Neele 
£labeed (Niger) dischargoi ilMlf in the sea that washes Ihe COMt 
«f OyiMit tlib Ikenkm to m k ottm fMf Hwawdf 1, or mhar 
Beieliaid's liypotlieitB. 

Fage Tbk bfanch of Am Nifer, pasiing Tlmbncloo, k 

not crossed tntU ike fkM day going from Timb«ctoo to Honssa.'' 

This quotation from Dapper's description of Africa is corrobo- 
jated by L'Hage Abd Salam Shabeeni, whose narrative says, 

ShaiMam after stayiaig tbreo fw at Timbuctoo, departed for 
^ Baantj mAmot^lk^MuMiAm ^iaaa to Iha waiJib leacbod 
Ae Noel m ftnoe dajs, tiaMlUag thinm^ a te pofidaiia col' 
tifiieil country/* ThaeoofiiskMiOf rifonyniada mom eqnlfocal 
by ofeiy new hypothesis, receim here additional ambiguity. 
If there were, as Mr. Bowdich affirms there are, three distinct 
rivers near Timbuctoo, viz, the Jdiba, the Gambarro, and the 
Ifiger (t. e. Neele Eiabeed) how comes it that they have not been 
aotfcad by Xaa J^wkmm§ wlip roadod at Tkabnctoo; by SMm^ 
ii Iba mmk mnmXti tha Aialian gw yap l wi i; or frhanoo 

h il ihat tiaaB iMt Ibvb nol baan nolicad by tito »qr 

merchants w^o hove resided at Timbuctoo, and whom f baao 
questioned respecting this matter*; whence is it that AUsaid 
, L'Uaisen Ramy, a captain in the Emperor of Morocco's negro 
.guaidiy and a native of Uoussa, with whom I was intimate, knew 
of no foob wioiiily4ndined atreant. Thia batog ptnniaedt I 

O TbaAfahSyWhofBOB^slataoroimvejof the cafiiiihs orcafavaaa 
which emss tha Sahara, are oUtoa seen at Agadeer, and iomatiBMS at 

Mogodori and if diere wert a river penetrating to tlie north ttueoi^ die 
Sidiara, it unquestionably would bave been noticed bj tbem: soca a 
piwninent featnie in African travelling as a river of sweet water passiag 
tbrough a dcsct^ ciald ael,J iangiBe, baM flyied if bdagaoiiAdbj these 
pco^ 
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am not clisposed to alter th« Ofitaiim I l»rotight with me from 
Aftioi bflgiMuaf oi th» coitay, wlnck % Aat tks Mill 

West t^' £flly 'fcttt i idbnt timt'iti sdt^VKlv iMfo'dMhMit MMMi^ 

as itself has; thm in the manuscript of Mr. Park's death, a copy 
of which is inserted in Bowdich's Ashantee, it is called Kude; 
many hundred miles eastward it is called Kvlla, from the country 
Affoughr which it passes; hot Kude and KuUa Are ^tttt&nA moaeBf, 
mad •Mg^ttol ft» hift p tti iMddi 'Qm f»illi iko^/kMi ndtfidrM^ 

wHk Kait, the ftnaer being the negiv turn fbrte«Ai«e f9v«r, 
in the Mfiiie manner as Niger is the Roman name for the Neal 
Elabced. 

There is a stream or river which proceeds from the Sahara^ 
tlie wattr of which ia braciuki ittum haidly oaa be caUed a 
liw, cxcfpt ife the iMby UMicto; it fmmt in a toiidHMilerfy 
iinclkM elon 10 Thflboels*^ M tea Mt >iift 
I ccMild WBBlieii epml Intelligent ani ciadible nlMliea^ the 
f eport of respectable merchants, who have i^esided at Timbtictoo, 
in confirmation of this fact; but as the authorities which I should 
adduce would be unknown to men of science in Europe even by 
name, I wetild Tekt the reader to the narrative of an inteUi{gent 
M e miiii meMdnHrt, upbo* mUmi at TMmtM ikttee ytnn^ and 
who mm kmmn to the CiiiiiiHijy ef te AUtm ikaaodnte. 
Wttnivdlang nwidianlfi nwne ia LUagB AMuten Sheb^ ; 
ancihis mmiiye, a manuMnpipt of whidi^ wHfc ciitleal and expla* 
natory notes by myself, I have in my possession, has the follow- 
ing observation : 

Close to the town of Timbuctoo, on the south, is a small 
livnk^ m ithiclik the inhabitants wash tHeir dotkes^ and which is 
abeat twa feet deep; it rans into tiie great forast on the East, 
and dees not commvnieate with the Neel, but Is lost in the sands 
West of l!he town; its water is biackish— <thit of the Neel is gpod 
and pleasant." 

Page 190. " Mr. Murray reasonably observes Joliba seems 
saadily convertible into Joii-ba, the latter syllable being merely 
an e^unct signifying river; this I was also given to understand.*' 

• • 
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This is an dgrmological error ; the Joliba is not a Compound 
imd} if itiiteFej k woold be Boior Joli^ iiot Ba JoU «r Joliba; 
ttnfe do' ltamed men, thtoii|^ a 0456 fior.eriticisiii, and lor.vnBiit 

' ef a dde. knowledge of Afirican languages, render etmfiifled, by 
ftncied etymologies, , that which is sufficiently clear and per-< 
spicuous. . : / ' ^ 

Page 191 . " The river of Darkulla, mentioned by Mr. Brown." 
Thai is evidently an error; there probably is no such place or 
ooiuitiy as DarknUa ; there is, however, an attuvial country, Me* 
nominated BtikarKnttOf (vide iAa|> of Africa, in thenew SuppW 

' ment to the Eneycloptedia Briiaimka, p. 88, UL N. 8% longitude 
*£a8t 20°.) I apprehend this Darkulla (when the nations of En- 
rope shall be better acquainted with Africa) will be discovered to 
,be. a corruption of Bahdr KuUti, or an unintelligible and an un- 
gfammatical term. Diaar KuUa is grammatical, and implies a 
cSountiy fullofhoitsei; DarknUa is an nngrammatical and an incoT' 

' lectterm/andliteraUy leodeied into English siguifiesM 
This being premised, we may reasonably suppose that Bahar 
Kulla is the proper term ; which forms, as 1 have always under- 
stood, the junction of the Neel Elabeed with the Bahar Elabeed, 
called in the modern maps of Africa, Bahar Elabeade, and hence 
.(brming a continuity* of waters from Timbuctoo to Cairo. 
• 191* In tkiftgeoigniiliical dissertatkm of Mr. Bowdicb, the word 
^iger is still ^Hsed, whk^ is a name altogether unknown in Africa, 
•and tiakulaled to' confuse the geographical inquiier. As this 
word is unintelligible to the natives of Africa, whether they be 
Arabs, Moors, or Negroes, ought it not to be altogether expunged 
from the Maps ? E. 

1 92. In the note in this p9gc, Jackson's report of the source of 
the Neel Elabeed, and the source of the Senegal, is confirmed by 

' the Jinnee Moors (see Jackeon's JpptntSXf to his account of Mth 
foeeOf enlarged edition, p. 31 1«) It is said that, thirty days from 
Timbuctoo they eat their prisoners. Does this allude to fBanbugr? 



• See my letter in the Monthly flfagmine, for March, 1817, page 135. 
t The qr in Baubuqr is the Arabic A, Richardsou, in his Arabic 
Grammar, rendtrs this ktter gb, wlucb denumatnUea that bis lowwledfa 
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and has not this word been corrupted by Europeans into Ban* 
barra, or Bambarra. See Mr. Bowdich's MS., No. 3, p. 48^^ 
(Bambuqr, who eat the flesh of men,) Jackson's translation. 

Ip3. The government of Jinnee appears to be Moorish, because 
Mulai (not MaUi) SmaeFBy siginifies, in the Aiabic language, the 
Frince Smaem; tenn does not belong to Negroes, but exdu* 
eively to Mohammedans, Mulai Bnkari (not Malai Bachanoo, 
vhich is a Negro corruption of the woid,) the lace of Bukari, 
called Abecd Molai Bukari, is renowned among die Negroes iA 
Sudan ; the Negroes of this race form the best troops of the em- 
peror of Morocco's army, and the body-guard, consisting of 5,000 
picked men, are exclusively of the Abeed Mulai, or Seedy Buka- 
ri; they are well-disciplined troops, and are the only soldiers that 
can effectually be put in hostile competition with the Berebben of 
the Atlas Mountains. 

JTofo, p. 1^. Dapper^s description ofAfinca is here qnoted in 
confirmation of the decay of Timbuctoo, and Jackson is accused 
of extravagance ; the latter I shall pass by, it being an assertion 
unsupported by any substantial testimony, but immediately after- ' 
wards is the following passage : 

** The three last kings before Billa (id est, Billabahada,) were 
Osamana (id est, Osaman, Osamana being the feminine gender,) 
Da (Voohf and Abass. Mr. Jackson says, there was a king Woolo 
feigning in 1800 ; and a Moor who had come from Timhuctoo 
to Comassie ten years ago, (vu;., about 1S07» or (en years before 
Mr. Bowdich was in Ashantee^) did not know king Woolo was 
dead, as he was reigning at the time he left Tlmbuctoo.^ 

With regard to Dapper's assertion, it should be remembered 
that, if Timbuctoo was decaying in his time, that is about the 
period that Muley Ismiiel ascended the throne of Morocco, viz,, in 
1^72, it revived very soon after, that is, before the close of the 
17th century. This powerful and politic emperor of Morocco 
. had the addiem (o establish and to maintain a stnmg g^son at 
Timbuctoo; and, accordmgly, during his long rdgpiof 55 years, vo. 

of Arabic wa« only scholastic, no praotiealj H has BO aflni^ whatever 
to gh. J« G. J. 

Vol. VII. ' Z 
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from l6f2 to 1727, Timbuctoo carried on a very extensive trade 
with Morocco^ in gold diist^ gum, sudan, ostrich feathers, ivory, 4*^.; 
and attabas, or cafilahs, or cmrm, wen going to and from Ti|i^ 
buctoo to Tafilett, Morocco, and Fas, tlironglioiit Hie year: and 
trafeUiog was then as safe dirough the Saharaas it is now in the 
plains of Marocco^ or in the roads in Engjiand; the only months 
during which the caravans did not travel were July and August, 
because the shumc, or hot wind of the Desert, prevails during 
these two months. It is reported that Muley Israael was so rich 
in gold, that his kitchen utensils and the bolts of the gates of his 
palaces were of solid gold, Timbuctoo continued, with little di- 
nuhution, to carry on a lucrative trade widi Marocco during the 
reign of the emperor Mul^ Abdallah, son and successor of Ismael, 
and also during the reign of ♦ Seedy Mohammed ben Abdallah, 
who died about the year 1795, a sovereign universally regretted 
by his subjects, who was father to the reigning emperor, Muley 
Solimen ben Mohammed. If, therefore, the trade with Timbuc- 
too declined in Leo's time, (1570) it unquestionably revived in 
Ismael's reign, and also during the reign of Jiis son Abdallah, and 
of iiis grandson Mohammed. Since the decease of Mohammed, 
the trade has declined, because die present emperor's policy leads 
him to discourage commerce and to encourage the agriculture 
and the manu&ctures of his country, so far as to supply the wants 
of his own country, and not farther, his political principle being to 
make his country and its produce sufficient for itself, and as inde- 
pendent as possible of foreign supplies. 

Da Wooio is a rcvereutiai term> and is synonymous with Woolo^ 

signifying king Woolo. 

Park says, Mansongwas king of Timbuctoo in 1796, and in 
1805, implying thereby that he reigned from 1795 to 1805. 

Isaaco says, Woolo was predecessor to Mansong, consequently, 
according to this, Tew Woolo was king before the year 1796. 
Mr. Bowdich's Moor left him king at Timbuctoo in 1807; there- 



« It should be obicrvad, that an emperor, having thename of the Aia- 
Uan prophet, is caUad Seedy $ buthaviiif any other nane^ be is daaaatU 
aaladMttlqr,orMu]al. • ^ 
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U>n, if Mr. Paik's testimony be admiltfld as correct, Woolo mvst 
have been prtdeoeitor, and fucoflisor to MiyMong; otherwise 
Mr. Paik vm not comet in My>ngthat Maniong ifat king of 
'TnlnctDo, in if $6 and in 1805. 

Adams wayt^ Woolo waa icing of Timbuctoo in 1810^ and fraa 
old and grey-headed. Riky's Karrathe ah» confirms his age and 
grey hair ; with regard to my testimony, that ♦ Woolo was king 
of Timbuctoo in 1800, I had it from two Moorish merchants of 
veracity, who returned from Timbuctoo in 1800» after residing 
there fourteen years. They are both alive now^ and reside at 

« 

Fas ; their natnes I wonld mentkm, wefe I not apprehensive tliat 
it might lead to a feprimaad horn 1h» tapflfor* and omte jeai- 
lousy for liaving commnnirated intdligenoe napecting tlio imerior 
' ofddscoontiy. I should not have entesed into tfus detaily if 
editor of the Si^pkmrnt to the EncyclopetSa BrUamuea (aitida 
Africa) had not asserted that I have committed an anachronism, in 
asserting that Woolo was king of Timbuctoo in 1800, thereby in- 
sinuating that Park was right and that I was wrong. 

Page 195* Tlie editor of Adam's Narrative is, I apptdiend, in- ' 
ootrect in saying, that the naine Fatima affords no proof that 
dm qnoflB, or the wife of Woolo^ was a Mohammedan* Fatima 
is inoontestably an Arabian proper nama^ and it would be oonaidev* 
cd presnmption ina Negress»not cooferted to Mbhammadanism, to 
assume the nameof Fstima. She most, therefore, hafe been ne- 
cessarily a Mooress, or a converted Negress ; the name has no- 
. thing to do with a numeral, and, above all, not with the numeral 
five, for that is a number ominous of evil in Africa, and as such 
would never have been bestowed as a name on a beloved wife* 
. Page 196. Note of W. Hutchinson. ** The four gnnlMt no- 
naichs known on the banks of the QuoUa are Bahamoo, San- 
tambooly Mslisimid, and liaUa, or Mallowa.'* Bahamoo shooldy 
as I apprehend, be written Ber Nah, t. e., die country of Koafa, 
the Patriarch ; it is called in the maps Bemoo, and the whole 
passage is calculated greatly to confuse African geography ; the 

* See my Letter in flis iiali' i fai rt wi Jtwifcar, on Iba latarioref AMca. 
^aa.l8l8,p.453. 
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information is unquestionably derived from Negro authority, and 
that Dot of the most authentic kind. Santambool is the Negro 
corruption of Strtoboolt which is the Arabic for Conrtantiiiopii?* 
M^Mmiel is the Negro cerruptioD of * Muky^Ismael. The £ist 
sigpifiesthe empire of Coiwtanrinople, die iecond agpifies the 
empire of fllialey Ism9el, who was emperor of Harocoo in the 
early part of the 18th century* and whose authority was acknow- 
ledged at Timbuctoo, where he maintained a strong garrison, and 
held the adjacent country in subjection. This being premised, 
one of these four great monarchies here alluded to, viz., that of 
Santambool is not certainly on 4he Quolla, unless the Quolla be 
considered the same river with the Egyptian Neele, and that 
Egypt be considered a part of the empire of Santambool ; then and 
then only can it be said ihat the empire of Santambool is sitnafeed 
OD the QnoUa. 

Page 198. Two large lakes were described close to the north- 
ward of Houssa, one called Balahar Sudan, and the tHher Girri^ * 
Maragasee." 

The first of these names is a Negro corfuption of the term 
XBakar Sudrn^ the other isa Negro name of another, if not of the 
same sea or lake; the situation of the BaharSudan is described 
by me in the Appendix to my acooiint of Marooco^ to be iifteen 
joonieys east (tf Timbuctoo, and the Keel El Abeede passes through 
it I have tiiis information from no less than seven Moorish 
merchants of intelligence and veracity ; the same is confirmed by 
Aly hey, the Shereef Immhammcd, Park, and Dr. Seitzen % ; all 
these authorities must therefore fall to the ground, if Mr. Bow- 
dich's report on Ntgro Authority is to ovettuni these tBstimoiueSy 

• SeatheAfpndiKto Jaduon't JTonawj chap. IS, p. t95, aadNol^ 

t Muley Ismael was great grandfather of Hke nigBiageaiperarof Ma- 
foceoy Muley Soliman. He established hU power m Sudan, end had a 
Btroaggairiion at Ttmbuctoo, where faU name icetiUmentioBedwilbicTe. 

rence. 

X See Jackson's Morocco, enlarged editioH, chap. 13th. 
^ For an elucidation of these opinions, see my Letter OU the Interior of 
Africa, in the European Afagaxvu, Feb. 1818, p. 113, 
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which h^s placed it three degrees of latitude DOlth of the Neel 
£1 Abeede^ or Neel Sudan, and in the Sahaia fmootmtcted wUk 
muf riven* I ikmU if any but a vay iffiontA PagMi N^gio (fiur 
the Mnlmmmfldan Ncgyow an move iatdligpnt,) wotdd luife ^Kreii- 
llw tea of Sudan tlik novel sitnatloD. 

PageSOO. The Qoolla appean tobe Ae Negro pronunciation 
of die Arabic name Kulla, i.e., the Bahar Kulla, to which the Nile 
of Sudan is said to flow. Bahar Kulla is an Arabic word, signi- 
fying the sea altog^er, or an alluvial country, the Neel of Sudan 
here joins the waters of a river that proceed firom the Abyssinian 
Neel wcitwaidy and hence ia focmed the water oonaranicatioii 
between t Calfo and Timbnctoo. 

Page SOU Quollanfaa, or KvOaiabay Bignifitt die Kidkfogeat 
ai the NegroeK express it. The Aiabt call It Raba Kulla, t. e., 
the Forest of Kulla ; therefore^ if any farther proof of the accuracy 
of this interpretation be necessary, it may be added that the posi- 
tion agrees exactly with Major Kennel's kingdom of Kulla, for 
which see the Major's map, in proceedings of the AfricAa.As80ciai- 
tion, Vol. !• p. 209. Lat. N. 9° Long. W. l(h 

Page 208. The lake Fittri na lafce^ the waten oftwhich are 
said tobeiilleiedthnmc^theeazd^as.tfieaaine impUci; the Neel 
is heie said to run nnder groond* The Moon hsm a tiadition, 
that the waters of the flood rested here, end were absorbed or fil- 
tered through the earth, leaving only this large lake. I never un- 
derstood this sea to be identified with the Bahar Heimed t. e., 
the Hot or Warm Sea; the Hot Sea and the Filtered Sea are dis- 
tinct waters, the former lays about mid-way, in a right line, be- 
tween Lake Fittiiand Lake Dwi. (See Lwmie and WMMie's JfdQi 
efJfrka, pnbiished in 181S.) This is another inaocoiacy of Mr* 
Hutehison, who appean indeed to haTO collected infonnatkni from 
natives, without consideringwhat title they had to ciedilNlilj; ano< 

e BMMr.Bo«dh!h*tMap,iabia:dctai0tf ^eJfi^ 

t See Appendla to Jaeksen's Hame^p. cnlaigcd cditioo, p. 813. See . 

dsonyLrttwiolheEdileroC die JIM iljfr Mtigmmt, tot Masch t%\% 

p. 185. 

X HdmedisanAidife1mtigni4riBffthat4«neaf bM^vUc^ 
has when comiBff fiom the cower foat^ 



« 
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ther error is added to the note in p. 203 and 204, viz., what he calls 
sweet beans are unquMtionably dates, which have not the least affi^ 
nitjr i9taale,ihape^ gnmikf or qualk]f, to beans* The Anbicnaaw 
ooR^cstfy oonveftod into Smopeftn 'littets it llMMKry sot tmniner j 
die Aftican Anbic word des^jMiiag awocblieiiit, h EUbofe «1 
HeUue. The passage, signed W. Htttduioii, here alkided Id h Ihis : 

The Arabs cat black*rice, com, and sweet-beans, called tummer/' 

Note, page 204. 1 do not know whence the Quarterly Review has 
derived its information, respecting the derivation of the word Misr, 
(a corruption of Massar) ; the word Massar is compounded of the 
two Arabic woidiy MamoUier, and Snx of Walls, *• e«, Afother of 
Walla, aa Bofiom is compounded of the two Aiabie words, Ba. 
and Son^ Fadier of « WalL Ponibly loflio Arabic prataor, 
versed in bibltographie lore, to hiwm n dailing hypothesis has 
. transmuted Massar into Misr, to strengthen the plausibility^of the 
etymology of Misr ftom Misraem. 

Note, page 205. Bahar helama is an Arabic word, importing 
it to be a cpuntiy once covered withi water, but now no longer 
so : in the note in this page I recognize the word Sooess to desig- 
nate the Utfaaaua of Suen. ThoMwrMaleeandSebahafiahoori 
am Negro comptiow of die Aiahio woids BtAat Ebmdah and 
SMkManis the fbmer dtesAok apply paiticvlarly to the Me- 
ditenaneaii, hut is a tena apftlicable to any sea or ocean that is 
salt (aa all seat and oceans assuredly are) ; the latter term signifies 
literally the seven seas, or waters ; ntither is this a terra appli- 
cable to the Mediterranean, but to any sea supplied by seven 
rivers, as the Red Sea. These are, therefore, evidently other 
inaccundia of Mr. Hutchison. I ap^ieheBd Mr. Untohiion'a 
Arabic tutor it Ath ante e waa not an erudite scholars ^ teim, 
and dke only tena in Africa, i^licaUe to the Medtlernmean Sea, 
is the Bahar Segreer, (literally the Small Sea) ; and EI Bahar 
Kabeer is the Atlantic Ocean, or literally, the Great Sea; this 
latter is figuratively called El Bahar Addolon, s*. the Un- 
known Sea, or, the Sea of Darkness* 

-'^^^f* page 206. Is it possible that the author doubta that 
Wangara i& .^t of Timbuctoo? it should seem that he did, as he 
quotes Mr. Hutchison as authority for malting it to contain Kong, 
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a mountainous district, many journeys south of the Nile of 
Sudan. Mr. Park's testimony is aho called in support of this 
opnuoD, bat ^ m btfth enoMOOs^ Wangara is as well 
knoimin Afikatobeeastof TimbiMStoo» as in finglaiid York is: 
knownto be tuntii of London. Oongooroo is abaibarous l^efpo. 
comiption of Wangara; Hieraforo thia note» if tnfM to {asa 
through the press unnoticed, would be calculated to confuse, no& 
to elucidate, African Geography ; neither can it be called, ac- 
cording to Mr. Homemaa*s^ orthography, Ungura, the name is- 
Jl^]y which cannot with accunqr ^ conveited into any word, 
but Wangara, Ungura, Oongooioo, aie conuptifliis of tlie- 
proper name, originating in an imperfect, and but an oral knovK 
ledge of the African Arabic. 

Note J page 210. I apprehend the reason why Waasenah was> 
not known at Ashantee by the traders is, because it was out of 
their trading tract. I have na doubt of the existence of Wasse- 
nab, or Massenah, and that it is apowerful countiy in the inte- 
rior of Afiricay (Ibf where the names of Aftiean countries are- 
lecofded, we shouM nol be pastiedlar about a letter or two^. 
when we find so «iany orthographicsl variations are made by dit 
ferent authors) ; neither is there any reason, thaft I know ot, to* 
doubt Seedy Hamad's account of Wassenah in Riley's Narratite. 
It is not extraordinary that Wassenah, or Massenah should be 
unknown at Ashantee, if there were no commerce established be- 
tween the two places. I( is certain liiat the Africans neither seek,, 
nor cafe fhr pUM^s^ or ceontrics, udth which they haw no trad* 
orconnexM>ti« 

It appears well deserving ofeftservation, (fbr the purpose of ren- 
dering Arabic names intelligible to future travellers)^ lliafe Mn Bow- 
dich has demonstrated, that what is called in our maps Banbarra, 
Gimbaky Sego, Berghoo, and Begarmee, being written in the Afri- 
can langua^ with the guttural letter grain,, would be quite unintel- 
ligible if pronounced to an'Afiican as Ihey aie written in our letters ; 
the nearest approximation to the Anbic words would beas £[>h> 
lows, taking gr for the nearest rimilitude that our alphabet will give 
of the guttural letter grain ^ 
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» 

1. Banbii|^ t^V^ called in the maps Bombarra* 

2« Orimbala ^^^^^ ■ Gimbala. 

3. Shogru '^L^ Sijjjo. 

4. Beigni «••••• ^^jC — Berghoo, 

5* Bagrannee •••• Jf^J^ ■ ■ Begaimee* 

The African tmveller should be precise in his attention to the 
sound of diese words, otherwise he will be quite uuintelligilble to 
the Africans and to the Mohammedans. 

Richardson, in his AraUc Grammar^ is certainly incorrect, 
when he says the letter ^ (grain) should be pronounced gh; no 
man acquainted pracHaUi^ with the Arabic langnage could be of 
this opinion» h«nng no more resemblance to the sound of the 
letter c grain, than g has to h ; and every one going to Africa 

with this erroneous opinion of Richaidson, will, undoubtedly, be 
imintelligible to the Africans* 

Finally^ the Arabic document, if I may be allowed to call it 
Arabic, iacmg page 128» of this mterestin^ work, is a; most mi- 
sersfale composition of Ltngun Franca, or corrupt Spanish, of 
mnntelligihle jargon, abounding in words totally incomprehensible 
to the Africans, whether Negroes or Arabs ; the language is 
\vorse, if possible, than the scrawl in which it is written ; neither 
is it a correct translation of the English which precedes it. But 
purporting to be a letter issuing finm the accredited servants of the 
King of the English, it is certainly a disgrace to the country 
from whence it issneS) and a tare specimen of our knowledge of 
African langua^ 



Abt. XV. Chineie CrueUy. 

[The foUowing translation is taken from a periadical publication, issued 
qaartnly from the Missionary press in Malacca, called the Gleaner,'} 

Chinese justice has been a topic of high eulo^um; and 
there is often a reasonable mode of talUng, and a phuuibili^ 
about i^ which is now and then very imposing; but the want of 
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truth and reality in these hypocritical and specious pretences, is 
shockingly great. In confirmatioo of these remarks, I begto aut^- 
mit the following timnslation of ao origpnal document* 

PEKIHG GAZKTTSy AVQUST 9, 1817* 

*' Chow, the Yu«s1ie (or Censor) of Ho-nan, kneds to 
port, with profound respect, in the hearing of his Majesty, the 
following circumstances, and to pray for his sacred instructions. 

The clear and explicit statement of punishments, is a means 
of instruction to ike people ; the infliction of punishments, is a 
case of unwiUing necessity. For all courts Aere are fixed regu- 
lations to rule their conduct hy, when cases do occur that re- 
quite punishments to be inflicted in questioning. Magistrates 
are not, by law, permitted to exercise cruelties at their own dis* 
crction. 

•* But of late, district Magistrates, actuated by a desire to be 
rewarded for their activity, have felt an ardent enthusiasm to inflict 
torture. And though it has been repeatedly prohibited by Impe- 
rial Edicts, which they profess openly to conform to, yet they 
really and secretly violate them. 

Whenever they apprehend perstms of suspicious ^ipear- 
ances, or those charged with great crimes, such as mur- 
der, or robbery, the Magistrates begin by endeavouring to 
SEDUCE the prisoners to confess, and by forcing them to do 
SO. On every occasion they torture by pulling, or twisting 
the ears, (the torturer having previously rendered his fingers 
fougli by a powder) and cause them to hneel a long while 
upon chains. Th^ next employ what they call, the Beauty*s 
Bar*, the Panoes/ Beam the Refining Furnace and' other 
implements, expressed by other terms which they make use 



« A torture nid to be Invented bj a Judge's wife, andbenee the name. 
Tbebnast, smaU of the baek, and legs bent up, aie ftstened to three 
cfOfls ban, which causes tha parson to kneel in great pain. 

f TbepriM»eri« raised fteoi the ground bgr strings raond thefingev 
andthninfas, suspended from a s^pflemaiveisebeaflk 
. iRnissnilledtothe^. 
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, o£ If diete do not (brce eonfewkm, they double the crucltie» 
exercised, till the criminal dies, (faints) and is restored to life again, 
several times in a day. The prisoner, unable to sustain these 
cruelties, is compelled to write down or sign a confession (of wliat 
lie is fi^aeiy chaig^ with) and the case Any how is made out, 
placed on recoidy andy with a d^gne of adfi^oiyingt is xe^^ 
your Bfl^flstyi The imperial will is obtained, nqwring die pem 
ion to be delivered oter to thoBoaid of FunishmentB &r foxthier 
trial. ' 

" After repeated examinations, and undergoing various tortures, 
the charges brought agiuast many persons are seen to be entirely 
unfounded* 

As for example, in the case of the noif-degnded Taeu4a^ 
who tried liew-te-woo, and of the Che-chow, who tried FIh4[ea- 
king. These mandarins inflicted llie most cmd tortures, in a 
hundred difierent farms, and forced a confessioa. Lew4e-woo, 
from being a strong robust man, just survived — life was all that 
was spared. The other, being a weak man, lost his life ; he died 
as soon as he had reached the Board at Peking. The snow-white 
innocence of these two m^ was afterwards demonstrated by the 
Board of Punishments* 

^ The cruelties exercised by die local magpstratei , in exa* 
miniug by toftnre^ throughout every district of Chlh^le, cannot 
be described ; and the various police runners, seeing the anxiety 
of their superiors to obtain notice and promotion, begin to lay 
plans to enrich themselves. In criminal cases, as murder and 
robbery \ in debts and affrays, they endeavour to involve those 
who appear to have the slightest (annexion* The wind bciqg 
xaised, they blow the sperk into a flame, and seiae a great many 
people, that they may obtain bribes flrom diose people^ in order to 
purchase didr liberstion. Thoee who have nothing to pay, are 
unjustly conflned, or sometimes tortured, before being carried to a 
magistrate. In some instances, after undergoing repeated exami- 
nations in presence of the magistrate, they are committed to the 
custody of people attached to the court, where they arc fettered 
in various ways, so that it is • impossible to move a single inch ; 
and without paying a krgo bribe, they cannot obtain bail. Their 
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oppressions are daily accumulated to such a deg;ree4Uid for so long 
a timey that at last death it the consequence. 

** Since there is at this period particalar occasion to seiie 
baadittif if then be suspidoos iqfqpeaiancesy as the age or phy- 
siognomy correspoDding to some oHender descrihed; itis, donbtlessy 
proper to institute a strict inquiry. 

•* But it is a common and constant occurrence, that respecting 
persons not the least implicated, .who are known to possess pro- 
perty, and to be of a timid dispositioa^ pretences are made by the 
police to threatsD and alarm them. If it benotaflbmed|thatthey 
belong to the FQi-leSn>keaoa« (a proeciibed sed^) itis said that 
they are a remnant of the rebds, and they aie forthwidi dan* 
destinely seiiecly fettered, and most lihecally ill-used, and insulted. 
The simple country people become frightened and give up their 
property to obtain liberation, and think themselves very happy in 
having escaped so. 

«< I l^tve heard that in several provinces, Ch!h-le, Shan-tung, 
and Ho-nan^ diese practices hafe been followed ever since the 
rebellkm ; and wealth has been acquired in this way by m^ny <Mf 
the.polioe olSoers. How can it be that the local maglstratas do 
not know it ; or is it, that <hey purposely comive at these tyran* 
nical proceedings ? 

" I lay this statement, with much respect, before your Majesty, 
and pray that measures may be taken to prevent these evils. 
Whether my obscure notions be right or not, I submit with reve* 

IMPERIAL atPLT. 

** It is recorded." 

I think you will agree with me, Mr. Editor, that the above is a 
very lamentable state of society. When ray Moonshe read this 
paper, he said, " I knew this was the state of things in Canton, 
but I never thought it was so in the other provinces ; this is what 
drives people to rebellion ; in nine cases out of ten, it is the go<* 
vemment causes [rebellionB* There is, I Utatf much troth in the 
latter part of the old gentleman's remark* 

Anicvs. 
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Art. XVI. A Note respecHi^ the OperaHomand Discoveries 
of Belzoni in Nubia, By Curtio^ an Irish youth who 
accompamed him. 

As soon as Belzoni had safely deposited the Memnon*8 head at 
Alexandria and the statues and other antiquities, discovered at 
Thebes, with Mr. Salt at Cairo, he set out on his journey to Nu- 
bia, with the view of opening the temple of Ipsambul, or Ahgtm* 
bal, Bituated near the teoond cataract of the Nile s the aoooimt of 
which, and of its pffaa&e statuefl^ as mentioiied by Mr. Bankesy had 
excfted no ordinary degree of cnriosity in the mind of this enter- 
prising traveller. 

We were at Philse on the 5th of June, 181 7. The day before 
we kept in honour of his Majcsty*s birth-day, for the first time it 
had ever been kept there. Mr. Belzoni had an inscription cut on 
this occasion in the upper part of the portico ; it is as follows : 

Britidiooloim have been hoisted here, and a royal salute fired, June 
4th, 1817, by J. Bdsoal tad Captafai Iiby, Ifr. Beecby and Captl 

Mangles." 

Mr. Belsoni and the party hired a boat at this place, andleftit 
for Absunbnl; and, passhig the island of Kalaptihi (for Ihey did 
not call there, as the rhamadaa was then near at hand,) they made 
no stay any where, until they arrived at Abusimbul. On their 

arrival there Mr. Belzoni went to call on the cashief of the place, 
who was very happy to see Mr. Belzoni, as he expected some 
present ; and Mr. B. had promised him one, on condition that he 
would not let any one touch the temple, nor take the wood away 
that he put there to keep the sand taken out from foiling in agam, 
which he (the cashief,) did, and kept his word very honourably. 
For there w«re some Frenchmen Iheie; and he would not let them 
have any thing to do with it ; so Mr. Belzoni kept his word also^ 
and made him a present of a fowling-piece, and some soap and 
coffee, things that are very acceptable in that country. On so 
doing, he asked the cashief, if he could have some men to work in 
die morning ; he said, Yes, by all means ; and asked him how many 
he would want Mr. B. said. About twenty mm. He then left. 
us> and Rtumed to the boat 
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The next morning they prepared to work, and Mr. Belzoni 
made them begin in the same place in which they had formerly 
left off; but though he succeeded in getting them to work for a 
few days, ilntil the Rhamadan came on> they then would not 
work more than two or three Hours in the day, and that for a few 
days only. Mr. B. was delemmied not to suffer this imposition 
any longer, for as soon as the AAa^ or twelve o^dock came, they 
aH went away after a leader, who put a white handerchief on the 
top of a pole, and cried out, " He who is of the fiuth of Mahomet 
follow me," and they all immediately did so, and continued for 
several days so to do and yet their pay was very great, for they 
had two piastres a day. Tlie last day Mr. B. told them, that they 
need not come to-morrow ; at which they seemed much pleased, 
thinking that they were to hAve the same job the ensuing yesr. 
They then went away* 

Now, Mr. Belioni called . Mr. Beechy, Captlrhy, and CwpL 
Mangles, and asked them if they were willing to work ; telling them 
that he found it impossible to do any thing with the inhabitants, 
that the Rhamadan was one of the worst times they could have ; 
as the Mahommedan faith prohibited even water from sun-rise t 
sun^set ; and he said also, that they were four, besides the intep-_ 
preter, and the soldier who was an Italian, and had made himself a 
Turk, and was veiy useful to traveUers. There-was also the 
-cook, who was equally usefol, for he was cook, and distilled 
aqua-vite, and made candles ; In short, I never met with a man 
that was so useful to a traveller, for he spoke Italian and Eng- 
lish ; he is a Copt, and his name is Girgis. They all consented 
to what Mr. Belzoni proposed, and the next morning they went 
to wOlk, and found that what they had done in four houiB, was 
mote than the sixty Barabers had done in one day. 

When the Barabers heard what they were doing, lihsy gvn or* 
4ersthat, on pain of death, no one should sell any thing to the 
caffires, or nwammi/s (infidels.) This was a very great check to 
their proceedings ; but Mr. Belzoni had bought some dourah at 
Essouan, for the purpose of making presents to the Nubians, and 
had also some dates, which he ordered to be boiled, and the dates 
to be steeped in water, and poured on the dourah. This was their 
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diet for eighteen days, after which dme he found the door (entrance 
of the temple ?) There had been some disagreement between Mr. B. 
and Capt, Mangles, on account of taking a diflferent line to get at the 
door; and Mr. B. would not consent to alter the plans, but follow- 
ed in the same way he had begun, and, to their great astonishmei^ 
soon found he was nght> for, in the' eveiuiig the |4th day, he difl- 
eoveied tfaefiiaie of the door, and onlOie l6th day (liey eatared, and 
foimd it 10 hot within diat they were obtiged to rel^ Mr.Bekoni 
took the pUuiand section of the temple, and then left the place, giv- 
ing the temple in charge to the cashief, and telling him that he 
would have some more presents from the consul, and not to let the 
nien throw in the sand again. He promised it should be taken care 
of^ and hoped that the Consul would not foi^et him. Mr. BelzonI 
took four atatoes that he found in the temple, They then 
letomed to Phils-, and afterwaxds to Thelies, where Bdioiii ag^in 
act about the escalation, during which he found die alahoster 
sacophagus. I was not with my master at Abissimbul, but he 
told me all that had happened when he came down to Philae, 
where I remained with Mrs. Bclzoni, who is a native of Bristol, 
about twenty-eight years of age. 



AuT. XVII. Some of the Questions proposed to Geoiige 
Bidder, the Devomhire Boy* 

1. Reduce 1,000,000 farthings to pounds, &c. 

Ans. (in 3 seconds) 1041/. 13f. 4dL 

2. Reduce ip/L Ipt. 10}dl to farthings. 

Ans. (in about 3 seconds) \9,\95 qrs. 

3. The circumference of the earth being 360 degrees, each 
degree 6i/i miles, what is the number of yards. 

Ans. (in 5 seconds) 44,035,200 yards. 

4. If the step of a horse be 2i feet, and that of a man 2k feet, 
bow many steps of a man are equal to 40 of ahorse* 

Am* (m7 seconds) 44 steps. 

5. If the step of a hone be 2i feet, bow many steps does he 
take in going a mile. 

Am* (in 10 seconds) 1,920 steps. 
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6. If the distance betwixt the sun and the earth be 96,000,000 
«f miieSi fu>w long would a body moving at the rate of 8i miles 
per niniite be In momg that dibtance, ellowiiig 365 days to a 
year. 

Am. 21 years 178 days 3 JbonrB 17-H' C^ie 
dwiommatioM in which he was desired to give the 
answers in the short.tirae of 35 seconds.) 

7- How many palisaded will surround a square piece of ground, 
whose side is 150 yards, at 10 inches asundeir. 

Am. (in 12 seconds) 2»l60. 
8. Multiply 4444 by 4444. 

Am* (time not observed) 19,f 49yl36. 
9* What is the cabe root of 51.S30,158^. 

Akm, (time not observed) 3714. 

10. The difference of two numbers is five, and the difference 
of their cubes 1685, what then are the two numbers. 

(time not observed) 8 and 13. 

11. If the sum of 2 numbers be 11, and the sum of their 5lh 
powers 17»8dl, what are the numbers. 

Am. (quicUy) 4 and 7* 

12. Find two whole numbers havipg 77 for the diflerence of 
their squares. 

An8, (very quickly) 38 and 39; but on being told 
that another answer might be given, was ;>ome time 
in discovering 2 and 9' 

13. The sum of 3 numbers is 32, the sum of their squares 350, 
and the sipn of their cubes 3926, what are the three numbers. 

Am. 9> 10, and 13; the time veiy short indeed Ibr a 
cubic equation^ periiaps about 25 seconds. 

14. What is the cube root of 181»872,229. 

Am, 509, (time Tcry short). 

15. If the base of a triangle be 5,240 yards> and perpendicular 
1956, what is the content in acres. 

Ans. 1058 i S 1 acres; to this he gave a wrong answer. 

16. If the diameter of a globe that weighs 24 pounds be 8 
inches^ what is the diameter of another g^be that we^ 79 lbs. 

Am. 11.538 inches, nearly: diis he answered wrong, 
but complained of being interrupted. 
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17* Divide 176 into two such parts tint their product may be 
. 7663. 

Ans. (very quickly) 79 and 97. 

18. Divide the same number into two parts whose product 
may be only half of what it was before^ vis. 3831|. 

This he said I cannot answer, it goes too fiu- into 
fractions his idea of a sard !— Thie answen being 
98+1/39131 and 88^Vi913|. 

19. At a certain election 1296 persons voted, and the success* 
ful candidate had a majority of 120 — how many voted for each. 

Ans. (instantly) 7O8 and 588. 

20. Two travellers set out at the same time from London and 
York, distant 197 miles, the one travels 14 miles a day, the other 
l6» how many days will they travel before they meet ' 

Am, OoBUntly) 6 days 13|- hoais. 

21. A person left SSXJL between his son and dangjbter; for 
every halfcrown the son had, the daugfiter was to have a shil- 
ling^what was the share of each. 

Am. (in 5 seconds) 400/. and \60l. 

22. What two numbers are those whose sum is 20, and their 
product 36. 

Au. Cinstantl^) 2 and 18. 

23. The diflRerence of two numbers is 8, and the difieienee of 
their 4th powers 14»560, what are the numben* 

Ana, 3 and 11, <^ 65 seconds, a short time for a 

cubic equation.) 

24. In how many different ways is it possible to pay 20/. in 
hall-guineas and half-crowns only. 

Am, (in 30 seconds) 7 ways. 

25. A person wishing to enclose a piece of ground with pali- 
sades, fonnd that'if he set them afoot apart, he wouM want 150 
more, but if he set them a yard asunder, he would then have 70 
to spare— what wss the number of palisades* 

Alls, 1 80 (time not observed). 

26. Divide 100 guineas among 7 men, and give each man a 
quarter of a guinea more than another. 

Ant. The least share 14/. 14f. 3d, (This stopt him 
some time, perhaps 4 minutes). 
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Oeoife Bidder, iie cakulating Boy. . 

97* Dividt 2Sl. iOs. lOd. among 5 men, 7 women, and 6 boys, 
and giviB each man. iitMe a woman's shara, and aach woman 
double ft boyV shaie. 

Jm, A key ^d^^-wmun U 8#. «»|d..«4iaii 
U, r«. IcT. 



Abt. XVni. Dr. Wileos PhOip'f Bep/y to 

tioHS relating to his Inquiry into the Laws of the Vital 
Functions in the last 'Number of the Quarterly Jourmgl, in 
a iMtw eMrmtdto W. T. Brandt, £$q. 

« 

W^reeHier, Umf 10, 1419. 

Sia, 

As you kavB in the lait imm|»er of jdie Qsmrterbf Jonuwdf 
vliich did not fidl into my hands imti} the day before yesterday, 
inserted a paper relating to seme experiments of mine, in which 
there appears to me to be several raistatcmcnts, you will, I am 
persuaded, do rae the justice to insert the following observations 
ii^ the next number of that work. Why you should say thoc in 
the appendix to the second edition of ^my Jngmry uUo tie Law* 
qftke ^tte/ iaac/MMW, I have made an attack on tikePxeiident 
and Council of the Boyal Sode^, I am wjho!U|y aralms to uodciu 
atand; fat I cannot conceive. Sir, that yo» are Actnated by a 
wish to prepossess th^ feelings of the reader against rae, before 
you make an apppal to his judgment; nor can I, on the other 
hand, see any thing in my treatise, which can possibly be con- 
strued into an attack on the President and Council of the lloyal 
Saciety, for whom I have erer felt and expressed the greatest 
Mipecft; and whose conduct towasda me has been calriilated t» 
«ficitenaaentisieBtsbutlhMe of esteem and gnititnde^ as I have 
hinted in neat tlum one paHige of tfa# s^ppendiy to which you 
allude. 

I had found, from various circumstances there stated, that 
an implied chArge had been brought against me in the lloyal 
Society. I only re(|uested that the President and Council would 
€tiX m the anlhar- of that ekBfgfy either to sulwtantiate what he 
had advanced, or acknowledge his error. A segerd for my cha* 

Vol. VIL ' 2 A 
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racter required this step, and any person who will take the trouble 
to read tbe appcndij^ in quesdon, will admit that I did not take it 
hastily. * . . 

Permit me, in the fink p]aoe» to mention two inacconcies, which 
it appeaiB). from the obtenratioiis m die Quarterly Jovnudt the 
clerk of the Royal SodeCy must have committed in the account he 
Bent to me of the experiment supposed to invalidate the result of 
mine. In that Journal it is said, " Dr. Philip in liis account of 
. * the latter experiment has left a blank, where the name of the 
' oerves should have been inserted; whereas the words par 

* vagum, were written as plain as any other part of the paper." In 
the copy sent me ftar vagum is not mentionedy but a blank left, as 
any gendeman may satbfy himself by requesting a friend here to 

' to inspect it. Mr. Andrew Knight, a distinguished member of 
the Royal Society, has seen it. In the Quarterly Journal it is 
said, " The manuscript diss( rtation of Dr. Philip was then re- 

* turned to the clerk of the Society, and a minute made during 
the time of the experiments n;as accidentally left in it" In the 

clerk's account it is stated, *^ The following is a copy of a paper 
wiilten in a difierent hand, and piimed in page IS, owr part ef 
tie aewunt qf experiment 3." 

Of the ex^riment, an account of which was eithor nccidentally 
left in, or pinned to the corresponding experiment in my paper, 

the observations in iKc Qmrterly Journal give the following ac- 
count. " When the paper was read before the Society, there were 
** many members who thought it was right that one of the experi-. 
** ments should be repeated. Three of the members of this 
*^ Society undertook this task, one conducting the galvanic part, 
<« another the anatomical part, and* the third, who was not made 
^ ** acquainted which was the galvanised rabbit, was called in after 
the experiment was over, to decide upon the stomach in which' 
Ae food was most acted upon. That the experiment might be 
" repeated with the greater accuracy, the paper was put into 
" these gentlemen's hands, who implicitly followed the directions 
contained in it" This is what I have denied, because, for ex- 
ample, in my experiment a continued stream of.g^vanism was 
maititained, while in that here alluded to» only occasional cootftcts 
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were made between a wire connected with the other end of the 
battery and the tinfoil in the neck. But it is stated ia the Quar^ 
tarljf Journal that, Dr. Philip says that in his experiment dien' 
were mascuUur contnctioiis produced by tlie galvanic influence, 
which proves that he employed it not in a continned stteam, 
« but by occasional CQntadiy as in the experiment made by the 
** membera of the Royal Society.** The gentlemen who malce . 
this statement must, indeed, be unacquainted with the effects 
of galvanism on the living animal body, when they suppose that a 
continued stream of galvanism of a certain power, applied as in 
my experiments, does not occasion a constant repetition of con- 
tractions in the neighbouring muscles* Not only the continued 
stream, but the requisite power of g^vamsm, was wanting in their 
experiment ; because it requires a much greater power to occasion 
repeated contractions of the muscles by a continued stream, than 
by occasional contacts of the metals. The above gentlemen, there- 
fore, so far from repeating the experiment in the way in which I 
made it, here deviated from it in so important a circumstance, 
that had their experiment in other respects resembled mine, this 
deviation alone must necessarily have occasioned a diflferent 
result. 

The observations in the Qiiflrf€i^Joifnui/ thus proceed: <*These 
*^ gentlemen were quite competent to the task, and each confined 

** himself to his own department ; the third, who was employed 
** to examine the contents of the stomachs, after an accurate in- 

spection, was unable to detect the slightest difference between 
** them. This result was stated to the President, to whom it was 

also explained, that the. rabbit, which is a species of ruminant, 
** does not digest its food till it has gone througjh a previous pro- 

cess of maceration, and is therefore not.so well fitted for such 
*' experiments as animals that live on animal food." I have, w ith . 
the assistance of Dr. Hastings and Mr. Sheppard, Physician and 
Surgeon to the Worcester Infirmary, examined, by killing the 
animal at various periods of digestion, the stomach of about a 
hundred and thirty rabbits, and they will attest the accuracy of 
what I say, when I declare that as fitr as we could judge from this 
extensive sa of experimental the itauUs^ which are statad at 

2A2 
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length in tny Inquiry , the information thus given to the President 
' oftbe Royal Society is incorrect. The rabbit is* in no sente of 
the wof4» a tfpecies of ninnnant*. 

In stating the Ksnlt of their experiment, dtore gentlemen 
observe, On examining the stomach of tlie animal which had 
" been subjected to the influence of the battery, it was found 
*' much distended with food. The parsley was principally in the 
" cardiac portion. Near the oesophagus it appeared to have 
*' undergone no alteration^ and below this it was mixed with other 

food in th^ stomach, so that no accurate obsemtion could be 
**' made on it." In this experiment th^ par vagum^ it tr tmd, had 
Uem ^tided la tie accit, and the animals had surriyed its division 
five hours, having ate as much parsley as they chose immediateiy 
before the operation, and after having fasted for seventeen hours 
I may here, in the first place, observe, that the gentlemen, in this 
part of their account, again shew how little they are acquainted . 
with the subject in discussion. In the stomach of the rabbit the 
old and new food are never mSxedf. In the healthy state df the 
stomadh, the old and new food may, indeed, to a superficial view, 
appear to be mixed, for a reason pointed out in the 143d page of 
my Inquiry ; but the appearance which leads to this misconception 
is never observed under the circumstances of the above experi- 
ment, which I have many times witnessed. I subjoin the following 
declaration of Dr. Hastings : 

** I hereby declare, that I have moftr than twenty times had oc- 
casion to peribrm tlie experiment of dividing die par vagum in the 
neck of the nbbit» when it had been allowed to eat paisley afker 
a fest of many hours, and examined the contents of the stomach, 
the animal having been allowed to live for five or more hours after 
the operation, and I never found them in the state described in the 
Qjaarterljf Journalp nor in any other state, but that described in 



^ It mndd have been candid hi the gentlemen to have stated here^ that 
an aeeonnt of diis experiment on • earoivoRNis aidmaly thedog, performed 
with the tame result in the preienee «t several medleal geutleawn, is given 

3|> See the 140 fage ef thf secoaaeditleB ef my A^Mipy. 
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the ISUk i0f Pr. Pluii|>ii'& laqwrj/ into the Lam of the Vital 

Fmctmt. , 

(Signed) " Charles Hastikos. 

Physician to the Worcester lufirmarjiJ' 

My oppoMMli in 'dM Qu m tti fy Jomnud'kftfgttiii^ 'flUte, dut in 
the most conclusive galvanic experiment on rsbbits related in ny 
treatise, the galvanism was applied for sixteen hours. They did not 
aUaw themselves time to apply it even as long as in that, in which its 
effect from the short Sme of its epplicationf six hovM, vat achmw^ 
UIged ia he m^Hifact. The gdmieeil •aimel was nefver fOlniH 
4nily killed 3byi«ie. Oniba Mtmy, Ito Wh^mm ahmyi pm- 
longed M 'l— e h •» fxnslbk. The ffAwmokf we 'hsve-seeii abovey 
was neither apptied in the same way, nor of4he MBie power, as In 
my experiments. With what propriety, then, to say nothing of less 
important deviations, can these gentlemen, even according to their 
own accojuDt, maintain that they unplidtly foUotoed the directions 
gheninmypaperf 

It is observed in my appendix, llMt no notice is lafcen of 4he 
aymptoBM which follew the dinrfon-of 'flie par vsigm in flie acooont 
4!i fkmt experiment fn ^ diey now piMA, Indeed^ ^hey etafte 
that dyspnoea occurred* ; butftill omit to mention -the ine&ctual 
attempts to vomit, which as constantly follow the division of the 
par vagum, as the dyspncea does. 

For what purpose the experiment, nuufced experiment II, in the 
Qaarterfy Journal, is detailed, I know not; as in all my expeti- 
ments the nerves were divided in the neck, where, it iias long been . 
known to phystologjists, their division d^troys the power of the 
stomach. 



* They ebierve ia a nata^** In this experiment the respiration wis' 
^ a|fcctedasiiswilafierthedivitionoftheelghthpairofnerves,andltwasnot 
** observed tbat the dyspnoea was at all relieved by tlie galvanic inAQenee.'' 
in reply ta -tUsI -can only ofoserre, -that 9t, -Hastings 'Mr.'Sheppattl, 
myself, and several othats, have veiy lirequentiy witoesiad-the sff^UotiUm 
of galvaite in die djfspnosa eeeadoaed by dhriding the jNn*«araMi, apd 
never saw it IhQ.to rdieve HiiS ^jmptom, when it was tipptifld of the proper 
strenglh* Itistensaikablelhattostrihnvadiliineneeef lend^ihoaldaet 
have been mentiooedhi the fiistaeeenntefthsiresiwfimat. 
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I am asked, of what the animal died, in six hours, in my expe- 
riment quoted in the above Journal, if not of dyspnoea* The reader 
will £nd this question aaswend in the account of experiment 7^ 
of my Jngiorjf*. 

In the latter part of the observations in the Qfuaia}^ JwrmA 
the authors allude to what they term The morbid senribili^* 
of many of the members of the Royal Society, to some of my ex- 
periments which were made on living animals ; but this sensibility 
C»fk neither be termed morbid nor unreasonable, if, as I was in- 
ffMUiedy reports were industriously circulatody that these experi- 
Dsents weire not only useless, but that from an emmeoiis choice of 
the animal on which th^ were made>. it was impossible they should 
have been otherwise. 

I have now stated the reasons which I believe entitle roe to say, 
that the report of the three gentlemen in the Quarterly Journal 
leaves the statement, in my appendix, exactly where they found it ; 
and indicates a degree of information which but ill accords with 
the confident- style in which they. write. 

I cannot conclude without adveiting to the circanutaaee of theie 
gentlemen still peisisting to conceal their nsDBes. Thisis ieUom 
done on such occasions without a strong motive. I hope theirs 
is not such as the line of conduct they have for several years 
pursued, cannot fail to suggest. That three members of so re- 
spectable a Society, forgetful of better feelings, the boastof men of 
. science, should combine to depreciate the ej^^ons of an individual^ 
IS what I shall be very slow to believe. 

I have the honour to be. 
Sir, 

Your very obedient humble servant, 
A. P. W. PHILIP. 



* When I refer to my Inguin/, the wunber of the pegje or experimeot is 
always tbat of the secopd edition. 

• • • 
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Art. XIX. Proceedings of t/ie Ro^al l/islitution, . 

During the season which has just terminated, four courses of 
lectures have been delivered in the amphitheatre of the Royal 
Institution, namely, 

1. On the Principles of Experimental Chemistry, by W. T. 
Brandcy Sec. R. S. and Prof.*Chem. R. I. 

2. On the Steam Engine, and its various improvements and 
applications, by J. Millington, Prof. Mech. R. I. 

3. On Aghcukttial Impkments and Processeiy by ditto. 

4. On Vegetable Cheiiii»try» by Mr* Brande. 

m 

' Two Courses of Experimental Demonstrations in Chemistry, 
' have also been delivered by Mr. Brande, in the Laboratory of this 
Institution ; these will recommenoe, as nsual^ early in the ensuing 
month of October, and will be continued daring the season, which 
teminates in Jtuie. 

' Tie Visitors have made the following Annual Report on the StaU tf 

the Roi/al Institution* 

^ The visiiDCi have this year a most pleating task allotted to 
them, in communicating to the members, and well-wishers of the 

Royal Institution, a more prosperous state of their finances than 
could have been so soon expected. The income of tlie last year 
has exceeded the expenditure by ^688. 11^. He?., the income 
being je3,491.3«. 4^., and the expenses only je2,802. 6d. 
The debts were reduced from jg2,131. lit, 94^ to £lfi67' 10«*> 
'iuid there was a balance in hand of £l79» 7'« ^ 

' ** They have the additioiial satisfaction of stating*that the present 
prospect is still brighter. — By the contributions of new members 
since this account was made up, great progress has been made 
towards the reduction of the debt ; and there is every reason to 
expect that there will be an opportunity before the conclusioQ of 
the present year of entirely discharging it^ by applying, aocording 
to the intention of John FuUer, of Boee HOli Sufsex, Etii./h« 
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liberal*doifation of one thousand pounds, mentioDed in the last 
year's Report. 

" The next ol>ject. will be the establishment of a permanent 
lund, for which purpose it^is hoped that leal and activity will not be 
wanting in supporting, the exertions of the msnMfgsnf stiU further 
to improve their finances, by recommendhig new members, by 
promoting benefactions and bequests, and by pursuing such other 
measures as are likely to be beneficial to so useful an Institution. 

" They have likewise to report a donation of upwards of two 
liondred volumes of valuable books from the collection of the late 
Mrs. Sarah Sophia Banks, the sister of Sir Joseph Banks, be- 
queathed by ber to liady Banks,'end p Me s utad by her Ladyship to 
the Royal Institotlea ; and in consequends of an engmenlatioii of 
the number of patrons of the library, and the contributions of new 
members, the funds appropriated to it are in an increasing state 
of prosperity ; and it is to be hoped that new Patrons will come 
forward, as well as new Members, to contribute to the further 
enlargement of this valuable library. 

They have the satisfaction on condudmg their report of stating, 
that all the farewltei hdiwigjng to the RoyiUnititntionare ingopd 
repair. 

Stafvobd. 

OlOftOB AviT. 

RiCBABB HoBSVAir SoL&r. 

Edwabd CoDR|N9TON. 

Henrt Thomas Colbbbookb. 
johv fvllbb* 

The following Books have been presented to the Library of the 
Royai InstUvtionffrom Jaauary 1 818, to Afay 181p, inchmtfc, 

BOBOBS. 

rr.Wadd, Esq. Surgeon 
Extraordinary to the 
Prince Regent 

An Argument for construing largely the 
right of an Appellee of Murder to in- 
sist on Trial by Battle ; and also for 

abolishing Appeals, 8vo , £. A. Kendall, Esq. F.A.5. 
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The first Centenary of I'abks of cojji- 

plete Decimal Quotients, ^ ,,,,,, H. Goodwyn, Esq. M.R.I. 

Sketches of Curvilinor HpthoqiM^ #0. J4f . i. C* Londoi* 

LaScavit; or some Acconnt of an £x- 
cavation of a Roman Town in Cham* 
pagne ; with a Joora^ to the Sim- 
plon^ 8vD* •«#••••• ••••••• The Author. 

The 35lh Volnme of the Tiransactions 
. of the Society ibr the Encouragement 
of Alts, Ijtc 8to The Society. 

AMapofEgypt,ontwosheets ...•{ ^pS*i M^J JT^' 

Observations on some important Points 
in the Practice of Military Surgery, 
8vo Mr. John Hennen. 

Morrison's Chinese Dictionary, 4to. ^ 

, . ^ I Directors of the East India 

Dialogues snd sentences m the Chi- r Company, 
nese Lcngoagee « ...J 

Observations on tlie Ophthalmic Cases 
of the Army John Veteh, M.D. 

The Literary Character illustrated. J. D* Israeli, Esq. 

A Memoir of the Life d^tfie Rev. W. 

Gi^pVyMA • Dr.Paris,M.R.L&F.L^. 

Sir George Bake/s Medical TMs. • . . Sur Fred. Baker, M.Ra. 
On Import of Colonial Com j 

L. J. Thenard's Prindpki of Cheaucal 
Am^ysis •••• Mr. Arnold Menack. 



i sur ks M^dailles antiques det Dei 
de Cephalmue tit d' ithaque « < • ^ CoL C. P. De BoMet 

Considerations respecting Cambridge and 

its Botanical Professorship SirJ.E.&nitih,P.L.S.^4** 

Considerations on the Colonization of 
the British Territories in Southern 

Africa P. Colquhoun,Esq. M.R.I 

Transactions of the Royal Gec^ogical 

Society of ConiwaU Dr. A. Paris^ M.R.I . F.L.S. 



Digitized by Google 



' 358 'Froceedings af the 

The Hours; aPoem, by H. Hudson,^ 

I William Hoimes, Esq. 

Fanthea Trag^y, by W.Benett, EsqJ 

Constantino and Eugene; a Political 
Dialogue, 12mo. ••••• The Autiior. 

Strictures on the Uses and Defects o{\ Dr. G. Man. Burrows, 
Parish Registers . .V j F.L.S. 

Episcopacy considered with reference 

to the modern popular bocieties. , • • The Author. 

OntheSafetyLainpforCoalMinersjSvo. Sir H. Davy, Bart. 

Journals of the Academy of Natural 

Sciences of Philadelphia The Academy. 

Ittiolitologia yeronese, 2 vols, folio. ... A. B. Valle, Esq. M.R.I. 

♦ • • • • " ... 

Ffledera, vol. 2, part 1 . folio 

tPlacita de Quo Warranto temporibus i ^ ^ ^, 

Bdw. I. II. m., folio . . . . : I Commissioners of tiie 

/ Public Records. 

Rotuli Hundredorum temp. Hen. III. 
and Edw. 1, vol. 2, folio •••«•,• 

Transactions of the Horticultural So« 
ciety, vol. 2, part 7f and vol. 3, 
parti ••••••••• TheSocie^. . 

Remarks on Bums and Scalds • • Mr. Nodes Diddnson. 

Observations Introductory to a Work 

on English Etymology John Thomson, Esq. 

# 

Essays on the proximate Mechanical 
Causes of the general Phenomena 
of the Universe « Sir Richard Phillips, 

Lt. Gen. Thornton's Speech in theHouse 
of Commons, 7th May, 1818 Lt.Geii.ThomtoD,M.BX 

Studies of tiie Historic Muse, 4ito,^ 

Letters of Yorick in favour of the \ Author. 
Established Church •••••••J 



La Satnte Bible, par les Pasteuis de' 

Geneve, 8vo. ••••• ^ . 

V Rev. Dr. Abauait. 

Sermon pour la Solemnity du Jeone, 
19 April, 1793 
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Moyal ImtUutiou. 3^ 

On the Mimoses ; a DescriptK e and . . 

, - Practical Essay, 8vo. Dr. Marshall Hall. 

An English, Hindoo, and Mahomedan ' 

Almanack, for 1784 Wnu Cowper, Esq. 

• The. European Maganne, for 1818* • • • MnAspeme^thePiiblisker 

TheRepositoiyofArts,4-c.,forl818, J Ackermann, the 

J Fablisher. 

Philosophical Transactions, for 1818, 
part 1 The Royal Society. ♦ 

Tracts relative to the Ncw^View of So- 
ciety, 8vo. Mr. Robert Owen. 

• Enchmdion Romcer or Remaiks' on( The Rev, Step. Westoa, 

. the BuildingB, 4^., of Rome, ISmo. ( ' F,RJ&^ ^e. 

Etenenfci of Medical Logic, 8VO.....J ^.r^^^"'^,^^^^^ 

.Le Correspondent, ou Collection de 

• * Letters d' Ecrivans cclebres de France, 

d' Angleterre, et autres pays de 1' Eur 
rope, mr la Morale, la Politique, et la 
Litleiatare^ 5 fom. 8vo. , . Le Chevalier De Sade.' 

Angutteum : ou Description des Monu- 

meiis antiques 4 Dre8de,vol. 3, folio, Sam. Solly, Esq. M.R.L 

Transactions of the Horticultural So- 
ciety, vol. 3, part 2. The Society. 

Two hundred volumes of valuable books, 
part of the library of the late Mrs. Baaks, Lady Banks. 

:The Youth's Theologpcal Dictumary, 

ISmo.... ; Mr.£.Dowson. 

Views in Sussex, drawn by Turner, en- 
graved by Cooke John Fuller, Esq. M.R.L 

Dr. Morton's Table of Alphabets. The Rt. Hon. J. Trevor. 

Desciisiootf deU* Etna, 8vo.. « Abate FrancescoFcrrara* 
Astronomical Observations made af^ 

Greenwich, 1803 to I8I6, folio... Uhe Royal Society. 
PhiloflophicalTnai8actiop8,18l8,partII.J 

Memoirs of the American Academy, ^ 
voL4.partI.« The Academy. 
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A Detence of the Church and Universi' 
ties of £ngUQd SSktJLSuilktfSJ^^f^' 

Scripture compared with itself, in proof 
of Doctrine of the Xrioity •••••• John Vaillant, Esq. 

A Manual of Chemistry, 8vo | ^jfCh^jlfkL^Ji-J^l 

The ConnBevonlMn of Handel, and 

other Poems, 8vo John Rii^ Esq. 

Remarks oo Captain Koss's Voyage of 
Discovery Capt £d. Sabine, KA* 

Elements de Geoskbtcie aUois Piacn-% 

sions, 8vo , I jyi. Hachctte, Professeur 

Second Soppl^moit ide la G^4trieJ ^cl'Ecoie Polytechnique. 

Descriptive, 4to. ••••• 

Exposure of the Fallacies «onta]ned m 
ttie Letter to the Right Hon. Robert 
Peel, on Paper Currency, 8vo. Cha.WyeWilliaiDs,£sq« 

On the Relation of Com and Currency. Tlie Author. 

Tlie 36th Volume of the Transactions' 
of the Society for the Encourage- 
ment of Arts, ; I Society. 

Report of the Committee on die Foi^| 
geiy of BaniL Notes .•^•^••«««. 

The Edinburgh Philosophical Journal* 

No.1. ThePttblsheis. 

An £ssay on the Forces which circulate 
the Blood. 12mo GiMS.BeU,£iq J'.R.S^ 

Proceedings in Parga and the Ionian 

Islands, 8vo , Lt.-CoL C P. De Bosset 

The Life of Sir Thomas Bernard, Bart. TheRev J.Baker,M.R.L 

A Critical Examination of the FirstI G/B. Greenough, Esq 
Principles of Geology v^^«. P.dfOttLBoe. 

M. Dupin^s Excursions to the Ports of 
England, with a Description of the 
Breakwater at Plymouth, and of the 
Caledonian Canal, widi Notes by the 
Translator •••• Capt. Ifonke* R»N. . 



A Philosopbical afld PhMtied Inqtuiy 
into the Nature and Comtructioii of 
Timber Mr. John liofwd. 



Several additions have been made, during the last year, to the 
Mioeial and Geological Collection, and a donation for the piir- 
diase of liiliiienUs of ^10* by John Fnlier, £aq. 



Mmben kne-bem ekeUdmh fie Btj^ImtUutkn^ 
fivm Jamuay 1818*, to Mojf 1819» Mmke, 

John Ware, Esq. 

John Naylor, Esq. 

James South, Esq. 

Timothy Bramah, Esq. 

MidMel Skepky^ E&q. 

Vice-Admiral Sir Thomas Williams, K.C.B. 

The Hon. Henry Ycraey. 

George Watson Taylor, Esq. M.P. ■ 

Henry Peckitt, Esq. 

Viscount Gage. 

Lord John Campbell, MmP, 

Robert HoUen, Esq. 

Robert Farqahar, Esq. 

Colonel Leake. 

Alexander Russell, Esq. ^ 
John G. Campbell, Esq. 

Rev. James Baker, Chancellor of the Diocese of 

Durham. 
EdwanlBiike, Esq. 

Sir Wm. Champion de Crespigny, Bart. M.P. 
JohnNonnen, Esq. 

. John Nicholl, Esq. 
Henry Hallam, Esq. 
Captain Wm. Maude, R.N. 
Edward Solly, Esq. 
Edward Cool^, Esq. 
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Right Hon. Sir Wm. Scott, Knt., Judg^ of tbe Ui^ 

Court of Adminky. 
'Hie Hon. Frttnds Ward PrimroMy M.P. 
Charles Nicholas PaUoior, Esq. 

Thomas Yard, Esq. 
Henry Jaraes Brooke, Esq. 
John Bostock, M.D. 
Frederick Perkins, Esq. 
Major Charles Bentinck. 
Frederick Dirc, Esq. 
William Evansy Esq. M.P. 
Right Hon. Lord Pnidhoe. 
Sir John Comptou, LL.D. 



Art. XX. Proceedings of the Royal Society of Jjondon* 

The following papers have been read at the table of the Society* 
since our last Report* 

March 25, I8I9. — Some observations on the peculiarity of 
the tides between Fairleigh and the North Foreland, with an ex- 
plaostioa of the supposed meeting of the tides near Dungeness, by 
Capt. James Anderson, R.N. 

On the ova of the opossum tribe, by Sir Everard Home, Bait. 
V.P.R.S. This paper was illustrated by some very beautiM 
anatomical drawings from the pencil of Mr. Bauer. 

Ap&il 1. — Results of observations made^ at Trinity College, 
Dublin, for determining the obliquity of the ecliptic, and the 
manimwm of the aberration of light, by the Rev. J. Brinkley, D.D. 

Additional 10 marks on the skeleton of the protcorrhachius, by 
Sir Everard Home, Bart. V.P.H.S. 

On some new methods of investigating the sums of several 
classes of infinite series, by Charles Babbage, Esq. 

Apeil S2^A case of a blue child, with the dissectioa^ by 



It<^ Soiieiy of London. ^ 



Air. John Freeman Wood, in a letter to W. G. Matoo, MiD* 
(A case of mal<M)afoniiaU<m of the lieartO 

r 

Observations on the new system of diagonal framing, introduced 
into His Majesty's navy, by R. Seppings, Esq., by W. Morgan, Esq.p 
commanicated by Dr. Thomas Young. In this'paper Mr. Morg^* 
gave a concise account of the various iauivantag^s resulting from' 
Mr. Sepplngs's improvements in naval architecture. 

May 6. — On the optical and physical properties of Tabasheer^ 
by David Brewster, L.L.D *. 



* The most important facts contained in this paper, have been already- 
published by Dr. Brewster, in the foUowiD^ extract from the Edinburgh. 
PhUauphical JowmcU, The lubstance called Tabasheer has been lung 
known iu eastern countries, and formed an important article in the Materia 
Aledica of the Arabian Physicians. In the Gentoo lan^a^e it is called 
Vedro-Paloo, or Bamboo milk : in the Malabar, Mun^el Upoo, or Salt of 
Bamboo ; aud iu the Warriar, Vedroo Carpoorani, or Bamboo Camplior, 
It is found in the joints of the female bamhoo, sometimes in a fluid state 
like milk, sometimes with the cousistcricy of houey, but generally iu the 
form of a hard concretion. Some specimens of it are transparent, and re- 
semble very much small frai^ments of the artificial pastes made in imitation 
of opal; others are exactly like chalk ; while a third kind is of an inter- 
mediate character, and has a slight deg^ree of traoslucency. 

The first person, that examined the propertiM of diis snhrtance was 
Mr. Biaeiet (now Mr. Smithsoa,) who analysed a portion of the Tsbaahee, 
hem Hyderabad, which Dr. RnsseU X had the preceding year presented to 
the Royal Society. * From its indesfeniclihiilyby fire |— itstotalresistance 
to adds;— lis uniting by fiision with alkalis, in certaki proportions into a 
wfeote opaqne sum, in others into a tvanspaient permanent 0a^ and its 
being again separable from these compounds entirdy undianged by adds,* . 
he coodders it * as perfecdy identical with eommen tUieeom earth,' 

In the year 1804, Messrs. Humboldt and Bonpland brought with them 
from America some specimens of Tabasheer called Guaduas butter by the 
Creoles, taken from the bamboos which g^row to the west of Pinchiucba in 
the CordiUerss of the Andes. § These Specimens wero enalysed in 1805, 

•• " Pliny clearly describes Tabasheer under the name of Sugar. The word 
is derived from the Persian Scher, or the Sanscrit h'schiramf signifying^ 
milk. See Humboldt on tJie Natural Fauiily of the Grasses, 

f " See Philosophical Tramactions, 1T91, p. 368. 

J " See Philosophical Dransaetioru, 1790, p. 273. 

§ J* Humboldt's Pmomi Hgnmiift, vol. i. Intcpd, p. xiil. Note. 
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19.— Upon the different quafities of the alburnum of spring and 
winter-felled oak Uees, by T. A, Kmghl, Ea^^ m a Idttr Is the 
PRsident. 



hy Messrs. Fourcroy and Vauquelm*» who found them to be different 
horn, the TihasheerB of Asia. Instead of being wholly composed of silesy 
•dwjr contained on^jr 70 per ont. of this eardif and ao per cent, of potash, 
UnM and water. ' 

**iteTsbas h ee r , whidi I employed in my nqperiiMntSt was sent firom 
Vacpnn by Dr. Moofe to Dr. Alexander Kennedy* who was so kind as to 
flmmrme with a oonsidevahle portion of it; Itlndtbesamefeneralche- 
<iftlearduuacte« qs the TrinsfaoCT from Hydenibad, uhldi im used by 
Mr* 8mltiiBony tiie same spedfie giatl^ neaify, and ttie same esteniali^ 
paafancas so that I have no be siteli o n in eenridsring It as slso composed 
piindpaRy of silex. 

* When the semi-transparent spedmens of this sobftmiee arehnmersed 
in water, th^ imbibe it with great rapidity, emitting ntimerous babbles of 
«ir. The transparency increases whenever the air has been discharged, 
and after a few minutes the water pervades, and renders transparent the 
whole mass. 

If a small portion of water, on the contrary, is laid upon the Tabasheer 
when dry, instead of adding^ to its transparetj( y as might have been ex- 
pected, it actually renders it as opaque and white as chalk ; and, from the 
same cause, the Tabasheer which has been saturated with water becomes 
opaque, as the water eraporates, reaches its maximum degree of opacity ; 
and recovers its semi-transparency when perfectly dry. 

"The increase of transparency from tiM absorption of water, is an effect 
easily explained, and it eno wltti wMch mineralogists hairo been ieng 
familiar In the phcnenwna of hydrq>hanous opal ; but the prodaeHan ef 
opacity, by the absoip B on of a s m s Me r portion of the soiM Md olM 
iprodoces tta n spar s n cy , is a ImI enlii«l|y new and net enslfy uajiiiuiide 
lyon known pilnc^ilefc 

Afkar Iwrhigdeiemnncdthat dko wUteopadty was not the resdt of any 
chemicil cftang^ and must, Aeiefurey hnve resnltsd ftem epiicsA cansm, 
1 attempted to fhune some hypothetical explanation of tte phenomenon. 
In tTKfaig the progrem of a rsy of Kght tiuough a porans bo^, having a 
smaU quantity of water in its pores, and through another wbldi had tfasso 
pom ttlod with water, I saw thai opad^ ooidd ho fsodamd hi the imt 
case only upon the s up p os i t ion tht the Tsbasheer had a refracfive power 
condderably lower than water. Improbable as tbb snppodtion was, I 
immediately formed one of the semi-transparent spedmens into a prism, 

• <* Mmtin de I' hutkut, torn, vi, p. 38S. 
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50. — An account of certain experiments made with a view of 
determining the law of aUraction between iron and a magnetic or. 
. compass needle^ by P. Barlow, Esq., coaunuoicated by Colonel 
W« Mudg9» 

t 

Akt» XXL Ftweediitg^ of the HorticHliural Soeietjf^^ 

Amongst those scientific bodies whose proceedings we intend 
occasionally to communicate to our readers, there is perhaps none 
more deserving of notice tbanthe Horticultural Society of London* 
The oibjects to which its attention it directed are of the first conse* 

aailfiiiind> to my great surprise, that the refractive power of Tabasheef 
«at HM ealy liMrer'tlMai wMter, but so tirach Idwer, as to be almost inters 
medlat^tahreeii iratcr and the gases. I repeated this expeHm^nt wltW 
irarious specimens from Nagpore, and also upon one from Hyderabad, with 
which 1 was favoured by Dr. Hope, and which, as it formed part of the 
parcel of which Dr. Russell had presented a portion to the Royal Society 
of JLondon, was the same as that which was analysed by Mr. Smitbsou>)^/ 
The following were the results i 

lades of Refractidn* 



Air •.1.0000 + 

Tabaj»hecr from Hyderabad, ydlowish by reflected light,,', 1.I1I 5 

Tabasheer from Nagpore • ( 1.1454 

Tabasheer from ditto, harder, .... f BluUh fc^^tdltcted lijjlt, V * ^ ['^^ 

Tabasheer from ditto, I . J 1.1535 

Tabasheer from ditto, very hard, .. J V. 1.1825 
Water, 1.3368 



** The physical properties of Tabasheer are not lcs< singular ^an its op 
tical qualities, and indicate a structure of a very* remariBablis'ktnd; 

** A detailed account of my exp«riM«nti>o this lul^ect, hat hauftnaM* 
mitted to the Royal- Socie^ of London, and will piobably appear in the 
Second Fart of the Philokfkkai JVantaetitmt for 18i9. 

« SnniBOteu, Mai/ 1 , 18 W.* * 

* *' We trust that some of the Members of the Institute of France will 
induced to me^^ure the refractive power of the Tabasheer broujjht from 
Qaito by M. HumboMt^ifaay of H fts still in existence. It iHH*be interesting 
to know if the 30 per cent, of potash and lime produces any perceptible 
effect upon the refractive power and other properties of the Tabasheer. I have 
•eat a quantity of the Nagi)ore Tabasheer to M. Bersellus, with the hopf 
di'at he may have leisure to submit it to an accurate examination. As this 
disthsgoished chemist is now in Paris, he would do a service to science by 
eoaipaiiBg directly the Asiatic and Ancricaa Tibaabaenk" 

Vol. VII. 2 B 
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HortioiUMnd Socidy, 



quence to the welfare of mankind, and the seal and liberality with 
which that attention is give&y entiUeit to the wannest support and 
imqnalified approbation of tfie nation at laige. 

Though eminently eflective in itsoperalioBy flie society is com- 
paratively young; nor, until of late, has it obtained that degree 
of publid notice to which it is so justly entitled. We shall, there- 
forcy preface our reports of its proceedings by a brief sketch of it» 
foundation, and the laws by which it is governed* 

In the year 18(>4» a few noblemen and gentlemeii BKMt of then 

FeUows of the linnean SodetjTy projected the ptaaof aBiDafita* 
tion, whose objects should he strictly hoiticuItUTal, filling iq^ the 

space between agriculture and botany. In 1808 they were incor- 
porated by royal charter, under the name of *' The Horticultural 
Society of London/* for the improvement of horticult\u% in aU its. 
hnunches, ornamental^ as well as usefnL Since thai peiiod, the 
society has been legulariy advancing in numbers and consequence^ 
and at this moment it reckons sanongit its members many of the 
most distinguished personages in the kingdom. 
' Upon the death of her Majesty^ who had honoured the society 
with her patronage, his royal highness the Prince Regent conde- 
scended to intimate his willingness to become its future patron, and 
expressed his wishes in the warmest torms for the success and pes- 
manence of the institution* 

We cannot give a more comprehensive view of the nature of the 
society than by trsascrSnng the fioUowing passages from a state* 
ment appended to the list of its members. 

« The meetings of Ae fellows are* held on the Jirst and third 
Tuesdays in every month, the chair being taken at one o'clock 
precisely. At these meetings, fruits, vegetables, flowers, and 
other subjects belonging to horticulture are exhibited ; and seeds^ 
cuttingi, grafisy and plants procured by» or presented to^ the so- 
ciety^ are distributed to the fellows present Jn addition to diese 
cxhibitxmB and dislributionsy communications made to the society, 
on new or important subjects in horticulture, are read, and medals 
and premiums awarded by the council are presented. Visitors^ 
introduced by a fellow, arc admitted to these meetings* 

A Mlection hrom the papers read to tbe society^ accompanied 
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with figures of new or intenstiqg fniiti and flowefs dcscriBed 
Uiereiiiy it pttbtishedy under the diijBCtion of the eo«iicil» ia May 
and November^ m Partly foimiiig poitioiit of a qvaito Tolume ; 
then are dntriboted gniU to die ftUowiy after tiny hive paid 

their first year's contribution. 

** Every candidate for admission into the society is to be propos- 
ed by three or more fellows, one of whom must be personally ac- 
quainted with him» or with his wridngji. The certificate of re- 
commepdation imiat specify the iiaiiie» xiiik» and usual phioe of ■ 
lesidenoe of the candidatPi who will be balktted for ^fter the 
oertificate has been read at two meetiogs of the society. Thefte 
16 be paid on the elec6on and admission of a new fsllow is three 
guineas, and the contribution to the society, in each year succeed- 
ing his election, is two guineas, provided he shall have been 
elected before the first of October 1818, but if tiftcr that period, 
it is three guineas, which chaige is payable on the first of May, 
but may be compounded for by those Fellows- elected before the 
fint (tf October 1818, by the payment of twenty guuieas, and by 
those elected after that period by the payment of thirty gnineasat 
any one time before the contribution of the current year becomes 
due. 

** Any person exercising the trade or profession of a gardener, 
who shall have receiYed a medal from the sociely, or shall have 
communicated a paper, which shall have been printed in the 
Transactions of die Society, may be enjoy all the 

privileges of a feUow, upon the payment of one gninea for his 
admission^, and of one guinea for his contribution in each year. ^ 
The certificate of recommendation is in the same form, and the 
election is subject to the same rules as are applicable to that of the 
fellows." 

y There are three other dassef of members in the society not 
subject to payments, ftom whom the greatest ben^ is derived 
to hofticultnve ; namely, foreign members, whose number is li- 
mited to twenty, and which consists of the most distu^shed hop* 

ticulturalists and botanists in all parts of the world. The second 
class is of foreign corresponding members, consisting of persons 
eminent for their horticultural pursuits^ resident iu distant coun- 

2B2 
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tries ; and the third class is of corresponding members resident . 
in Great Britain aad Ireljuul. These two latter classes are unli' 
mitcd. 

1:1)6 4ocif^>8 aa exB^if|ente|l gavdea at K^enauig^, on the 
MNith side of the road to Hammenmitli* neasiy; opponte Ifollaiiil^, 
hpose* which » open to tfa^ fellows of .the society, from two to 
six o'clock, in each day of the week, except Sundays. The ump^ 

nagement of this garden is under the direction of a committee, . 
nominated at the first council, after the anniversary. Fellows vi- 
siting th^ garden i)fve tho. privily of introdud^g ooe or ,iiiq{^ 
lijends, in th^ir company. 

Tb^ iocreasmg fimds of the sode^ have cnabW to remove fa 
a very commodipos house, in wh^ch is a spacious meeti^room, in 
Rfgcnl>street, near Waterloo-place, where proper o%eis are in 
daily attendance for transacting business. 

Having thus slated the objects of the society, and the principles 
upon which it. is founded, we shall,^ our future Numben, record 
th^-most important matters which occur at its meetings^ comr 
mencing wiUi.tl^ notice of its p^oceedi^g^ frpm the anpivefsai;, * 
of tl^ society on the 1st of Miff Ust 



AnT. Xp2m« Mmdkm^oui Intelligence 

§ 1. Astronomy, Mechanics, S^c, 

1. Smgie Miarotcopes ^ Glass,^MT. Siyright has devised a 
new m^dd of in'akirig "»iin^le hiifcfoscopes of High lhagnifying' 
powers, which is as follows Take a piece of platinum foil and 
make circular holes in it from to of an inch in diameter, 
and half an inch apart, put pieces of class into them large enough 
to. fin the apfer^re. 'When th^'^ass' Vuelted by a blow-pipe, it 
foAnk h'fefitf%Mch adh«ies'ttrongly to «he inisial, and is theitofim 
set^r u^e. An ^ye or loop, made of a piece of platinfun wiie», 
may also be used in place of the foil. The pieces of gjbss used 
should have no' scratch of a diamond or file on them, as a inark 
remains after being hiost intensely heated. Of lenses Inade in 
this -way, xhose iacger than of ^ inch^^were not 9b good as.thft 
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Smaller, and the best were less than 1^; those, which con- 
tain air-bubbles must be rejected. 

Mr. Sivright has also succeeded in forming plano-convex lens by 
fusion. A piece of rioss was laid lipcm « pkite-of tdpaz, with a 
'perfectly fiat and poUshed natuid-auHace, whii^iseasity^obtained 
by firaictiire, and the whole exposed to an intense heat. The glass 
•fused, its upper surface became spherical from the attraction of its 
particles, and the lower flat and highly polished from contact with 

the plate of topaz. — Edinburgh Fkibsoplucal Journal* 

* . ■ ■ . •'. *••«•• . • 

2. Nea Timekeeper of MM, Breguet.-^M, Breguct h«fe 
-fonned a piece of mechanisniy not larger than a coaunon watch, 
to be attached to telescopes^ for the detensination of the tlme'ln 
astronomical observations. This instrument enables the observer 
to divide seconds of time into tenths with great certainty. The 
instrument is adapted for the division even into hundredths, but 
there are few observers sufficiently expert to observe with this 
degree of accuracy. 

. d. AtUtiut med tn ItftcnMie^ert.— Professor Wallace of the 

Royal Military College, Edinburgh, has ingeniously suggested the 
application of the capillary crystals of asbostus to the purposes of 
jnicrometrical fibres, and Mr. Troughton has successfully practised 
it. Fibres, about 7^ of an inch in diameter, gave a line beauti- 
Ihlly even in the instrument, ^d considerably opaque* The 
division of the substance may be canifld to any extent. 

S 2. PvBVMATIOly AOEXCVLTUftE, THB AkTt» 4^ . 

4. Resistance of the Atmosphere to falling Bodies. — M. Benedict 
Prevost, suggests a new method of demonstrating this resistance, 
and its superior effect on light bodies. A piece of paper is placed 
flat on the bottom of a shaUow cylindrical bor,. which is . then 
•nfRsred to fell from any height, die box being arranged s(v as. to 
descend along the line of its, axis, and with the bottom always 
.^beneath ; in tiiis case the paper will not leave the bo^, but falls 
with the same rapidity, the resistance of the atmosphere bemg 
removed from it by the box. If a small piece of paper, ^ hit of 
down, or a fragment of leaf gold, be placed fla-' ou a laige Coin» 
and the coin be allowed to fall, so that it is fliways. beneath;, tho 
lighter substance will descend with e^oal w^idity, and will aflToid 

• strong contrast to a piece snflfered to florf by itself m the aor. 

• . . , . . - 

5. Velocity of Sound.— Trom the experiments performed lately 
at San Jago, in Chili, by M. D. Josef dc Epinosa, and D. Felipe 
Bauza, it appears that sound moves with a velocity of 1,227 English 
feet in a second, the air being at a tempawtttie of 73 ,4 Fajuf. 
barometer 27.44 ipcbes. 
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6. Spade Labour. — Mr. W. Crowther, of Somerville Aston, 
Gloucestershire, states in a late Number q{ the Farme/9 Jounufi, 
t^at maDual labour by the spade, (so much ridiculed by many) iB 
not only practicaUey hat profitable ; and if more generally adopted, 
would be the means of finding abundant employment for those who 
want it As evidence of the fact» he has tiiis year 1 10 acres of 
ley wheat for which the land was prepared by manual labour only, 
drilling excepted, and a slight harrowing to cover the seed. He 
has also 30 acres of land which, four years ago, were old unpro- 
ductive sward ; but when labourers became plentiful, he brought 
the ground Into ciUlttration by manual labour only, and has so 
continued it ever since, without any beast oidvax^jat bmng employed 
upon ity except for cartage and to drill and hanow. 

7. Punt if of Flour. — ^The following directions have been pub- 
lished, as affording means of ascertaining in some degree the 
purity of flour. 1. Grasp a handful briskly, and squeeze it half 
a minute, it preserves the form of the cavity of the hand, although 
it may be rudely placed upon the table. Adulterated fiour, on 
the contrary, soon falls down; that mixed with whiting is the 
most adhesive, thougjh it soon gives way; but if the adulteratioii 
be ground stones, bones, or plaster of Paris, it almost imme- 
diately falls. 2. Dip the fore finger and thumb in a little sweet 
oil, and take up a small quantity of the flour between them ; if it 
be pure it may be rubbed for any length of time, and will not be- 
come adhesive, but if wilting be present it very speedily be- 
comes putty, and adheres strongly ; the pure flour also takes on a 
very dark colour firom the oil, but the. adulterated flour is but little 
altered in colour. 3. Lemon juice, or vinegar, will also shew 
the presence of whiting, by the agitation it produces in the 
flour ; pure flour produces no particular eflects with these fluids. 

B. Oil from PumpAinj.— -The seeds of pumpkins, which are 
comnumly thrown away, attotd abundhince of excellent ofl, 
which ^ laid not only to bum well, and give a fine light, but to 
last longer, and afford less smoke than other oils. The cake re- 
maining after the extraction of the oil may be used as food for 
cattle, who ei^ it with avidity. 

9. J lnnM W Spim Level, — The Russians make their spirit levels by 
enclosing the alcoho\ in around metaUic box, covered by a strong 
piece of glass, very slightly concave, so as to leave a small 
bubble of air within. These levels indicate errors in planes 
supposed to be horizontal, in all directions, without any alteration 
of the instrument, and are in this respect much superior to the 
tube Icveb, which show errors in one direction only. The 
glass is fixed in the box before the alcohol is introduced which is 
bjf a screw hole in the under side of the instrument* 
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10. New Substaticg /or Paper»^The alga n^oa has again 
been recurred to In Sweden as a fubatanoe applicable in tiie £M^ 
mationo£pa|ier.^ M. EbiepboM, of Copenhagen, isthepenon 
who has U^y discovered a jnetbod of working it ; and, it is said, 
that the paper he makes is supenor in wbiteoess and itiaiig|h to 
any made from linen rags* 

11. BMpert^s Drops.'^A very good method of exhibiting the 
fi>rce exe^ed by those singular pieces of glass on being broken, 
is» to inunene them in a phial, wa tall glass, filled with water; 
on breaking off the end with a pair of pincers, the body o£ the 
bulb is rent with such force as infidlibly to break the vesiel ; ev«n 
a stout wine bottle may be torn asunder by them in this way, 

12. Prize Subject ia tJie Arts. — The Society for the Encourage? 
raent of National Industry in France has offered a prize of 3,000. 
fiancs for the discovery of a metal, or compositiQny joi moderate 
price, which shall not be hurtful to the animal economy, nor 
oxidizable either by water or the juice of vegetables, or which 
shall, at least, be much less so than iron and steel, without im- 
parting any colour or taste to the substfuices in the preparation of 
which it is employed. 

This metal, or compositiop, must possess hardness and tena- 
city enough to serve tor crotchets, for solid filoiy for instruments 
to mash, cut, separate, and divide pears, apples, beetrroot, po* 
tatoes, and other vegetable productions in common domestic use. 

It is required that the inventors reveal the nature of the metals 
which they may employ in the case of composition, and that 
specimens of each of these, along with a model of some known 
machine, by which the necessary experiments for determining 
the goodness' of the principal component parts may be made, MiaU 
be deposited with 4lie Society. 

The memoirs, specimens, to be lodged with the Society 
before the Ist of March, IS^l, and the phae to. be decreed July 

1821. 

Foreigners may compete, and the Society have published 
some observations to assist those who are desirous of making re- 
searches on the subject. 

II. Chemical Scibnoe. 

$ 1. CatmsTaT. 

\. On a new Add of Sulphur and Oxygen, hfM»M. Welter and 
Gai/ Lu«£ac*.— The acid which wili be the subject of this me- 



* The origin of this acid is as follows At the time when M. Welter 
4iN0ladehMilDf estabUslmMnt^ Iwhadoeeasioateactoeibeoaideof 
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moir, ranges itself according to tk,e proportions of its elements 
betJwetn £e'Hilphurpu8 and sulphuric acid ; but it is far removed 
fiam.1pMBi in its properties and mode of conposiciao, whiofa dMt 
^atjesemble that of any other acid. We shall • name it for tlie 
presei^t the J^potulpkuric acid, from its analogy with the iiTpa- 
sulphurous acid ; and to recall to mind that it contains less oxygen 
than the sulphuric, and more than the sulphurous acid. Its saline 
combinations will be called hyposulf hates. 

The byposulphuric acid is formed by passing sulphurous acid > 
gasinfeo-iMiter holding the peroxide of mangmese In fnspeittion ; 
the comjbination takes place im&ediatelyy mi a-perfectly neutral 
folntioB-is obtained composed of-thetulphate-and^hyposulphate 
of manganese. These salts are decomposed by the addition of 
barytes in excess, the hyposulphate ofbarytes being soluble; a 
current of carbonic acid gas is then passed into the solution to 
saturate the excess ofbarytes; and the whole being heated to drive 
off'the excess of carbonic acid which holds a little carbonate of 
barytes in solution, the hyposulphate of haiytes is obtained. ' That 
this salt may be perfectly pure^ it is advantageous to crystallise it» 
for otherwise it may contam a small quantity of lime, from which 
the oxide of manganese is rarely free. By decomposing this salt 
by the addition of sulphuric acid so as perfectly to saturate the 
earth, the byposulphuric acid is obtained. 

•Tins acid, even at its highest state of saturation, is inodorous ; its 
taste is sour ; it does not appear capable of existing in the gaseous 
itate ; exposed with sulphuric add in an exhausted receiver at die 
temperature of 10® (50^ Fahr.) it was concentrated without being 
sensibly volatilized ; at the density of 1.347 it bejpmtO decompose, 
it gave out sulphurous acid, and retained sulphuric acid. 

Heated when very dilute it gave otf pure water, but began very 
soon to disengage sulphurous acid, and sulphuric acid was pro- 
duced ; the heat of a water-hatb is sufficient for this decomposition. 
It is not altered at low temperatures by dilorine, concentrated 
nitric acid , or the red sulphate of manganese. It perfectly saturates 
bases, and forms soluble salts with baiytes, strontia, lime, oxide of 
lead, and probably with all the bases. It dissolves zinc without 
being decomposed, and with the disengagement of hydrogen. It 
contains two proportions of sulphur, five proportions of oxygen, 
and a certun quantity of water, which appears essential to*' its 
existence, when uncomhined willi bases. The analysis of the hypo- 
sulphoricedd is deduced from the analysis of the hyposulphate of 
baiytes. 



mogaocsefroie which chlorine wtt pneparad bjr lulphurous acid ; and 1m 
remarked, contrary to the common opinion, that a neutral bi-sulphitewas 
formed, which he supposed to have peroxide for its base. This being com- 
i^uUesAid 4> Si. Gay Lussac, tj^e jcegult was an examination made by the 
^ y h iloso y h tf s in cempaay, and the diupwreiy of the new acid. 
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' This salt is in shining crystals, having the form of a q\iadrangu!ar 
prism, apparently terminated by a great number of facets. It does 
not sutler any change in tiie air, nor in a vacuum dried by sul- 
Dhuric acid ; 100 puto of water at (4ff*S FUir.) diasolve 

'13^94 parts--4iiis sokitkm is not altered by cUorine. 'h decre- 
pitates very stroi^y, a sU^t heat is sufficient to decompose it, 
water and sulphurous acid are disengaged, and neutral sulphate of 
barytes remains. 100 parts of the hyposulphate well dried in the 
air, lost 29.903 by heat, leaving 70.097 of sulphate of barytes. 
Another 100 parts of the same salt mixed with chlorate and carbo- 
nate of potash* and heated to redness in a platinum crucible, gave, 
after predpitatkm wilii muriate of barytes and wadifng, 188^ of 
aull^hate ox baiytes. Thb number is not quite twice JOSi^Tf but 
as it n very difficult to prevent a slight loss of sulpliate of buytes 
during washing* we may admit that the last number ought to con- 
tain twice the first. According to this supposition, the hyposul- 
phate of barytes may be considered as formed of one proportion of 
barytes, one proportion of sulphuric acid, and one proportion of 
sulj^burous add; and if the proportion d its elements be calcu- 
lated, taking 90 for the proportionaL number of sulphuric acid, 40 
for that of sulphurous acid, and ST'for that of barytes, it win be 
found that 100 of the hyposulphate gives 70.12 of sulph.itc of 
barytes, instead of 70.097' The quantity of the water is deduced 
from the difference between the weight of the salt and that of the 
sulphate of barytes, and sulphurous acid obtained from it. Ac- 
cording to this analysis, it is found that the hyposulphate of barytes 
k oomposed of 1 proportionofbarytes.. 97 
1 ditto sulphuric acid. » • • 50 

1 ditte sulphurous acid • . 40 

2 ditto water 2^.54; 

or. I proportion of barytes 97 

1 ditto hyposulphuric acid 90 

2 ditto water 22.64. 

Consequently the hyposulphuria acid which neutvaliaes ooe 
^vopoition of a base, is ibrmed of 

2 proportions of sulphur 40 

S ditto oxygen «. 50 

and its pioportional number ought to be •••••• 90 

Thb tiwnis anacid which perfectly neutralises bases^andlhesaltsof 
whick remain neutrat on losing a proportion of sulphoiuus add. 
It contains the same propoition of sulphur as the hyposulphurous 

acid, and 2.5 as much oxygen. These two acids ought to form a 

distinct group among the acids of sulphur, and the sulphurous and 
sulphuric acids will form another. The distinction is necessary, 
because the quantity of sulphur in each of these groups is different, 
juad because their composition cannot be expressed by termi» of the 
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sasw Mfki; llie nllsidio of each ^up have ftronger anakpei 
amongit tlieniMlveB, tban tliey have with uose of the cuter group. 
In reviewing die various acids foniied by ralphur and osygeD, 

we have the composition of the 

Hyposulphurous acid 8 piop. of sulphur^ and 2 prop, of oxygen: 
Hyposulphuric acid 2 ditto 5 ditto. 

Sulphurous 1 ditto H ditto. 

Sulphuric •••••••• 1 ditto 3 ditto. 

or, if ift is desired to preserve flie solphur a ooostant quantity in 
aU the acids, the oxygen combmes with it in the following pro- 
portions,—!, 2, 2.5, 3. 

But to return to the properti^ of the hyposulphates. If sul- 
phuric acid, so diluted as not to produce much heat, be poured on 
one of these salts, nothing particular is observed ; but if the acid be 
concentrated, or the mixture be heated, sulphurous acid is disen- 
gaged. This result is easily ttodfintood ; hyposulphuric acid is 
permanentat alow tempentofe, but, as before stated* it is decom- 
posed into sulphurous and sulphuric adds at a temperature sli^tly 
laised. The solutions of hyposiUphates are unchanged, or at least 
alter very slowly in the air ; in general, all these salts are very per- 
manent at low temperatures, but are easily decomposed when ex- 
posed to the action of heat. 

The hyposulphate of potash crystallizes in prisms, (cylindroides) 
terminated by a plane perpendicular to thdr length. 

The hyposulphate of linra is in regular hexagoul platesigenenlly 
grouped together in distinct masses. 

The crystals of hyposulphate of strontian are very small ; they 
appear to be hexaedral plates, with edges alternately inclined in 
contrary directions, similar to those formed on an octoedron by 
sections parallel to two opposite faces. 

The hyposulphate of manganese is very soluble, and even deli- 
quescent. This property may be advantageously applied in sepa^ 
rating the sulphate of manganese formed at the same time with the 
hyposulphate, when the oxide of manganese is dissolved in sul- 
phurous acid, and then much less barytes is lost in saturating the 
solution. Indeed olher bases may be employed for this object. 

The formation of sulphate of manganese in the circumstances of 
which we have spoken, appears to us deserving of particular re- 
searches ; but we have, as yet, been able to attend to it only im- 
perfectly. According to the composition of the hyposulphuric 
acid, and the peroxide of manganese, it appears that notiiing should 
be produced but neotral hyposulphate of manganese, or the sul- 
phate. 

The oxide of manganese, prepared with chlorine, gave scarcely 
any hyposulphate ; perhaps the oxide we employed was not at the 
maximum of oxidation, and that there is in this respect a great 
difference between the various oxides of manganese. We have not 
been able to succeed in producing the hyposulphuric add by treat- 
ing the hydrated peroxide of barium, and the brown oxide of lead, 
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with sulphurous acid» though these two oxides present a compo-* 
lition aualpgous to the peroxide of mangaoese. 

In concluding, we will repeat Ae essential characters of tlie 
hyposulphuric acid, and its salts. The hyposulphuric acid is di^ 
tbignished from the other acids of sulphur. 1* By its property of 
being converted into sulphurous and sulphuric acids when heated. 
2. By that of forming soluble salts with baryta, strontia, lime, lead, 
and silver. The characters of the hyposulphates are — 1. So- 
lubility. 2. The absence of sulphurous acid when their solutions 
are mixed with iddt, except IliemlxtnrB heats of itaeK wis beated 
purposely. S. The liberation of much sulphurous acid at an ele- 
vated temperature, and their conversion into neutral sulphates. 

AimaUi Ckkme, torn, p* 312. 

2. New Vegetable Alkaliy Strychnine, — At p. 149 of the last vo- 
lume of this Journal is inserted a note, mentioning the discovery 
of a new vegetable alkali, by M.M, Pelletier and Caventou. 
It was then cidled Vauqueline, hut has had its name improved, by 
being changed into Strychnine. The discoverers have since pub- 
lished a long paper on the subject, in the Amaki 4e CUanc, 
from which the following extracts are made : — 

Strychnine is best obtained from St. Iguatius's bean, though it 
is afforded by some other substances. These seeds are to be re- 
duced to powder by a rasp, and digested in ether, by which a 
thick oily substance of a mint sreen colour is obtained, which is 
transparent when fluid* The emer bemg whhdnwrn, the mass is 
to be treated with alcohol, until all has been extracted that is 
soluble in that menstruum ; this solution is to be filtered cold, and 
then evaporated, when it leaves a brownish yellow bitter sub- 
stance, soluble in water and in alcohol. Both this substance and 
the oil have a very powerful action on animals, similar to that of 
the bean itself, and due to the strychnine contained in them. To 
obtain the latter substance pure, a strong aqueous solution of the 
ydlow bitter matter is to be treated with solution of potash ; 
n precipitate frdls, which, when washed in cold water, is white, 
crystalline, and extremely bitter. If not perfectly pure, it may 
be rendered so b}' solution in acetic or muriatic acid, and repre- 
cipitation by potash or magnesia ; if the latter is used, the strych- 
nine may be taken up from it by alcohol. 

Strychnine may be obtained also from the vomica nut, by in- 
fiising it in alcohol, and precipitating the clear solution by sub- 
acetate of lead in excess ; the solution drawn off from the sedi- 
< ment is to be cleared of lead by sulphuretted hydrogen and 
filtered, then by being boiled with a little magnesia, which ab- 
stracts the acetic acid, the strychnine falls, and after being well 
washed, may be taken up from the excess of magnesia by alco- 
hol, and then evaporation gives it in a pure form. 

Strychnineissolublein alcohol, but nearly insoluble in water. At 
. thetemperatuie of 50^ Fahrenheit itrequiresabove6,000partsfor iis 
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solution ; boiling -water dissolves part. Its taste is so power- 
fill, that a solution, containing ^00000 P^'*^* possesses it in a very 
marked degree. It changes to blue, vegetable colours that have 
been reddened by acids, and forms neutral salts with the acids. 
It may be obtained crystallized in mintite quadrangular prisms, 
'terminated by low quadrangular pyramids, from a aolutioii m 
idcoholy containing a little water, by iaUowing it to crystallize 
spontaneously. It has no smell* It acts violently on tbe animal 
system. It is neither fusible nor volatile, but is decomposed at 
the temperature of boiling oil into products, consisting of oxygen, 
hydrogen, and charcoal. 

Sulphate of Strychnme^Tlas salt, formed by the addition 
of its two elements, is neutral. It is soluble in ten parts of cold 
water, and in less of hot water. It may be obtained crystalline 
by spontaneous evaporation from this solution in small transpa- 
rent cubes ; but if excess of acid be present, the crystals (pro- 
bably a super salt) are fiUe needles. The salt is extremely bit- 
ter, and H decomposed by all the soluble salifiable bases, 
-strycbniiie [being precipitated. Strong mtric acid adddd to it 
gives it a deep blood-red colour. It does not change materially 
in the air ; heated, it loses a little water, then fiiseS, solidifies, and 
is decomposed. Its constitution is 

Strychnine 90.5 

Sulphuric acid 9.5 

100 

MuriMe Strychnine^ A neutral salt, more soluble than the 
sulphate, crystallizing in very Ane prismatic quadrangular needles, 

in mammellated groups ; when healed, muriatic acid is disen- 
gaged at the moment the base becomes decomposed. Its other 
properties are in consonance w ith those of the sulphate. 

Phosphate of Strychnim is a perfectly soluble crystallizable 

salt, the crystals being quadrangular prisms. To obtain this salt 
perfectly neutral it must be fonned by double decomposition, for 
it is extr( inciy difficult to saturate all the acid by boiling it with 
cxcch.s of blrychnine. 

Nifrate of Strychnine. — This salt is made by putting strych- 
nine in excess into very dilute nitric acid, heating the mix- 
ture, and filtering it, a colourless solution is obtained, which, 
carefully evaporated, crystallizes in nacreous needles, grouped 
together in bundles and bunches. This salt is extremely bitter, 
and acts more powerfiiUy on the animal system than stiychnuie 
itself, probably from its solubility. It is capable of uniting to 
more acid, and if into a concentrated and satiurated solution of it 
a little weak nitric acid be put, the super-salt immediately crystal- 
lizes in very fine needles. 

When the nitrata is heated it becomes yellow j it aftci waida 
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fwells up, carbonizes, and produces a hissing noise similar to the 
combustion of a piece of charcoal in fuzed nitre, but no hght is 
produced, unless the salt contains excess of acid, and then detia- 
gration occun. 

TiiQ .action. qS itropg.iutnc acid on stfydmine is interesting. It 
produces, at fiist» an amaranthine colpfir, vthich c)ii||ige8 to* 
blood-red, then to yellow, which deepens more and more, and at, 
last to green ; the colour being inversely as the coloured rings of 
the third order. The same effect is produced by adding nitric 
acid to salts of strychnine, but then the red colour is more per- 
manent. Heat also assists the action of the ac^4* S^lpl\uric or 
mnriAtiq acid piodaces the sanie. effect upoi^ the nitrate of .strychr 
nine, by lilierating the nitric aci4> b«t other acidishavi^ notithit 
power. 

The change of colour produced by nitric acid on stiychoipe: 
furnishes a valuable test for the presence of nitrates in mixtures of. 
salts, or in other situations ; for this purpose, a little strychnine, 
or salt of strychnine, is to be added to the suspected mixture 
with a little si^phuric acid .; if a , nitrate .be present the red colour 
is produced. 

If sQrychniiiey treated by nitric acid until .ted or yellotw^ ham; 
the access <tf acid removed by an al|udi or magnesia, the strychr- 

nine is obtained of an orange or a yellow colour, with its alkaline 
powers much diminished, but still capable of forming salts withi 
the acid, which are of a red or a yellow tint, according as it has, 
been brought to the first or second state^ If sulphurette4 hydro- 
gen is pasMd through a^..comM9f>tpoi^of a^cjbnine, the colour 
immefliali^y .disappears* and gives place to^ a pc9:fect whtte i oiii 
heating the fluid the red . colour re-appears» if ,a nitrate oC stvych* 
nine has bq^ Wfls hnft by separating the strychnine from a red< 
solution. by magnesia, and combining it with an acid that cannot 
decompose any nitrate of magnesia that may adhere to it, a red 
solution is obtained, which, when reduced by sulphuretted hy^ 
drogeA to w^iiteness, cannot be re-reddened by heat alone. The . 
proto-muriateof tin also has the power of destroying the red co«, 
bor of modified strychnine, as does also die proto-sulphate of 
iron and sulphurous acid gas ; and these effects appear to be occar, 
sioned by the abstraction of that oxygw which had been fuw. 
nished by the nitric acid. The discoverers of this sub^nce^ 
therefore, venture the idea, that the red and yellow, compounds 
are. protoxides ^d deutoxides of strychnine, 

.' Qprkoifffte 4f Sin/ckmne^Tk^ i«ih<«alt may he. formed by. 
d^ble dec»nipq9itio9if : and exists asaflqccnlent magma, , very 

slightly sc^uble in water, but readily so in solution of carbonic, 
acid. The sup;er-carbouate, when^ exposed to the air, loses its. 
excess of carbonic acid» «od the . sub^rbanate » depositedviot 
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Acetic, oxalic, and tartaric acids, form neutral salts with 
strychnine, which are very soluble, and capable of being crystal- 
lized. They crystallize more readily when excess of acid is 
present The hydrocyanic acid dissolves strychnine, and forms 
a crjitalliiable salt, tliat is not at aU iajand by avapoiatioii U> 
perfect dryness, bebg» when re-dissolved, as excdlent a test for. 
iron as before. 

With sulphur and carbon, strychnine does not appear to form 
combinations. With iodine and chlorine, however, it ejchibits 
phenomena exactly analogous to those produced by the fixed 
alcalies. If water, containing iodine and strychnine, be boiled* 
the colour of the iodine disappears, and the ^ater part of fhft 
alkali is dissolved ; when filtered a limpid liquor is obtained* 
which by evaporation Airnishes a white salt* crystallized in 
needles, in the solution of which it is easy to ascertain the pre- 
sence of hydriodic acid by concentrated sulphuric acid and by 
chlorine. It is necessary that excess of the alkali be used for 
the conversion of the iodine into hydriodic and iodic acids, pro- 
bably in consequence of its insolubility. Chlorine acts in a simi- 
lar manner to iodine. When a current of that gas is |Missed 
thnmgii strychnine diffused in water, it dissdlves the alkah, and 
by spontaneous evaporation perfectly white crystals of muriate of 
strychaina aie obtained. If tiie fluid is evaporated by heat* it 
becomes coloured and brown, apparently from the decomposi- 
tion of the chlorate of strychnine, which is formed with the muriate. 

Salts of strychnine are decomposed by potash, soda, barytes, 
strontian, magnesia, lime, and ammonia, the base being thrown 
down; it has tiie power, hfywever» of decomposing moat of the 
metallic solutions, and their deoompositkm by it may be eflfected> 
either by using a weak alcoholic solution of strychnine^ or bjf 
boiling it with the solution to be decomposed. In some cases it 
forms triple salts ; thus, if boiled with sulphate of copper, oxide 
of copper precipitates, and the solution becomes of a green co- 
lour, and this filtered and evaporated yields long needle-form 
crystals, of a triple sulphate of strychnine and copper. 

BOf . Pelletier and Cayenlou have mentioDed in fSb/ear memoir 
a new aoidy existing in the seeds in conization with die strych- 
nine. It may be obtained by washing the magnesia by which the 
strychnine had been precipitated in its preparation, and then 
boiling it in a large quantity of water. The salt formed by the 
new acid with the magnesia is dissolved, and its solution, after 
filtration, is to be evaporated until considerably concentrated^ 
and then treated with acetate of lead. The lead falls in combi- 
nation with the new add, and lISs being ncted on by sulphu- 
retted hydrogen, the lead is separated, and solution of the ackl 
obtained. This add somewhat resembles the malic ; when eva- 
porated to the consistence of syrup, and left to itself, it crystal- 
liaes in 8maU » hard, and granular crystals. It is soluble both^ in 
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water and alcohol. The taste is acid and styptic. It unites to 
alkaline and earthy bases, forming salts soluble in water and al- 
cohol.. Its neutral combination with ammonia does not precipi- 
tate the salts of aQver, mercury, or iron, but acti upon salts of 
mppeTf producing a change of colour, md the depodtion of » 
gnoush white sait, of difficult solubility. This acid, on the 
suppositiony though doubtingly expressed, of its being new, has 
received the name of the igasuric acid. 

In continuing the analysis of the bean of SU Ijpiatius, it was 
found to QDntain the following principles 

1. Igasurate of stijchnine. 

2* Wax in small quantities, 

S, Concrete oil. 

4. Yellow oolouniig matter. 

5. Gum. 

6. Starch. 
7* Bassorine. 

8. Vegetable fibre. 
The paper concludes with an aecoaiit of some physiological 
espeiimenti. The principles above named were prepared per- ' 
§My pure, and experiments made with them on animals, and 
the result was, that the strychnine is the only active substance in 
the nux vomica, St. Ignatius's bean, and bois de coukuvrt^. It was 
ascertained that the salts of strychnine were more active than 
the alkali itself, and that there is no substance capable of form- . 
ing innocuous compounds with it ; therefore remedies applied for 
the effects produced by it^ or by die substaaoes containing it, 
must act duecdy upon the animal, so as either te expel the poi- 
son, or diminish the spasmodic action caused by it, and prevent 
the iiguiy which arises from that action te the amma^ 

3. New Results on the combination of Oxygen with Water, by 
M. Th€iuird. — I have at length been able to saturate water with 
oxygen. The quantity which it contains in tius stateis 850 times 
its volume, or twice that which properly belongs to it. In ■ 
diis state of saturation, it possesses remarkable properties, the most 
singular of which are the following : Its specific gravity is 1.453, 
and when poured into common water, it is seen to flow down 
through it like a syrup, although very soluble. It immediately 
acts on the epidermis of the skin, rendering it white, and producing 
smarting, which varies in duration according to the quantity of 
fluid placed on theskin ; if it is consideiable, or if fresh portions 
are added, the skin itself is attacked and destroyed : applied.to the 
tongue, it whitens it also, thickens the saliva, and, with regard to 
taste, produces an effect difficult to describe, but which resembles 
that of an emetic. Its action on the oxide of silver is very violent. 
Each drop sufi'ered to Mi into dry oxide of silver produces a n^al 



* lignum colubrinum, or snake>wood ? 
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explosion, and so much heat is pvoduccd that, in a dark place, 
the evolution of light is very sensible. Besides the oxide of silver, 
there are several odiers which act with- violence on oxygenatid 
water, as the peroxides of manganese, and of cobalt^ the oxides -of . 
lead, platinum, paliadium, gold, iridium, &c* Manymetaisp when* 
finely divided, also produce the same phenomena ; and, among 
others, silver, platinum, gold, osmium, iridium, rhodium, and pal- 
ladium. In all these cases, the oxygen added to the water is dis- 
engaged, and sometimes that ot the^oxide ; but at other times, a 
part of the oxygen comhinea with the metal itself, as with ancnic, 
molybdenum, tungsten, selenium* These metals are acidified 
^ ftequoidy with the production of light. 

I have again had occasion to observe, very distinctly, that acids 
render the oxygenated water more permanent. Gold, finely di- 
vided, acts with extreme force on pure oxygenated water, whilst 
it is without action on that containing: a little sulphuric acid. 

Amiaki de Chimie, x. 335. 

4. Weight of Water aad itf»v^Mr.IUce,inapaper pubBsiied 
in the Aimals of PhUomifkif, has taken mnch pains todttlwcecoP" 
rectly the weight of a cubical inch of water, and the proportion of* 

the weights of water and air to each other. The results are, that 
at the temperature of 6o° Fahr., and barometrical pressure of 30 
inches, 100 cubical inches of dry atmospherical air weigh 30.519 
grs. ; 1 cubical inch ot water weighs 252.525 grs. : the specific 
gn^vity of water is to that of air as 827.435 to 1 ; or, reckoning 
water as unity, as 1 to U)OI 20855. 

5. On the Specific Heat of Bodies^ by MJA. Petit and^JMrng* 
— M.M. Petit and Dulong have lately been engaged in a series of* 
experiments on heat, which, for their importance and extent, can 
hardly be too highly appreciated. The prospect there is of still 
further addition bemg made to what has already been given to the 
world by these philosophers, induces a wish to delay a general ' 
account of their researches ; but Ivherever a complete part of their 
sabject has received elucidation, it is of advantage that it should' 
be made known as eaiiyand as generally as possible. 

The last published researches of these gentlemen have been di- 
rected to the specific heat of different bodies. Their mode of de*« 
termining this was, by ascertaining the times required by different 
bodies in coohng, through a certun range of temperature. Small 
quanties of the bodies experimented on were reduced to very 
fine powder, and enclosed in a sradl silver cylinder, with a ther- 
mometer ; this qrlinder was placed in the middle of a very thin 
vessel, blackened on the inside, and covered externally with ice ; 
the air within this vessel was very much rarefied, and the cooling 
of the body introduced was observed only at temperatures from 
5° to 10^ above that of the air around it i the height of the mer*^ 
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citry in the thermometer wai noticed, by means of a glaksj;' with 
' the utmost accunuzy. AU these precautions were suggested by 
considerations on the accuracy of the experimentSi ivhich are 
well stated in the original men^oir. 

The following table contains some of the results of these expe- 
riments, and is followed by part of the reasonings of the authors : 



Specific Heat«. 


Idative weight oi 

Atmna 4 


Product of the 
weight and capa- 
d^ o^ each Atom. 




0,OSSft. 




0.3890 






12.95 


0.3794 


Gold 


0,0298 


12^ 


0.3704 




0,0314 


11.15 


0.3740 




0,0514 


7.35 


0.3779 




0,0557 


6.75 


0.5759 




0,0927 


4.03 


ad736 


TeUui^um 


0.0912 


4.03 


0.3675 


Copper 




3.957 


OS7S5 




0,1035 


S.69 


0.3819 




0,1100 


3.392 


OU3731 


Cobalt 


0,1498 


2.4(> 


0.3685 


Sulphur. ••••••• 




2.011 


0.3780 



The second column Contains the relative weights of the atoms 
of bodies, and is deduced from the pioportion* observed in the 
weights of the elementary substances that unite together. 

It is easy, by means of the data contained In the above table, 
to calculate the ratio which exists between the capacities of differ- 
ent atoms. To this end it may be remarked that, in deducing 

• from the specific heats furnished by observation, the specific heat 
of the particles themselves, it is sufficient to divide the tirst by the 

' number of particles contained in equal weights of the substances 
compared. Now, it is evident that the number of particles for equal 
wei^ts of matter are ledprocally propoftional to die densities of 
the atoms,' and therefore the resuU sought is obtained by multiply* 

' ing each of the capacities deduced from experiment, by the weight 
of the corresponding atom. These are the different products 
contained in the third column ofthe table. 

The mere view of these numbers shews an approximation so - 
remarkable for its simplicity, as immediately to indicate the ex- 
istence of a law susceptible of being generalized and extended to 
all elementary substances. In feet, these products, which express 
the capacities of atoms l^' different kinds, approach so nearly to 
equality among themselves, that it is impossible that the differences ' 
which may be remarked should not arise from errors, either in the 

• nht of water beini; taken as 1. 

t The weight of the atom of (Mgrgen being eqpial to I. 

Voi. VII. 2 C • : » 
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measurement ofthe capacities, or the chemical analyses, particu- 
larly if it be observed that, in certain cases, the errors arising from 
these two sources, may be of the same kind, and consequently be 
multiplied in the results. The number and diversity of the sub* 
stances on which we ha^ operated, do not pehttit the relation we 
have stated (o 1le Considered as fortuitous, and we are therefore 
authorized to cbnclude the existence of the following law : The 
atoms of all the simple subsCanceahave exiwtly 'the same capacity 
for heat.*' 

In considerii^ the uncertainty which still accompanies the fix- 
ation of the specific weight of atomi, it<u easy to conoeite tiiatthe 
law Vre liaTe announced would chikige its expresskm, if a Oppo- 
sition di£Bttent «to that \vhich we have admitted of the density^of 
jMurticlCs were Adopted ; but this law will comprehend, in all cases, 
the e'xpression of a simple ratio between the weights, and the spe- 
cific heats of elementary atoms, and it will be admitted that hav- 
ing to choose between hypotheses equally plausible, we did right 
to decide in favour ^ that which gave the simplest relation be- 
tween the elentents we edmpared. Whatever may be-tiM-Hipinieii 
adopted of this relation ; it miy henceforth serve-to control thff 
vesi^ts of chemical analyses, and, in certain cases, will offer the 
most accurate kneans Of itscertainiag the^propoxtions-of j^akticular 
combinations. 

The law stated appears to be independent of the forms of bodies, 
provided Ihey are considered under the same circumstances, as 
may be 'deduced from the expeiiments of 'M.'M. La ftoche and 
Berard on the specific heat of gases. Their numbers for olAygen 

and azote differ very slightly from what they ought' to be, to ac- 
cord with the above law; and the number for hydrogen, which 
appears small, is so subject to various corrections, that the differ- 
ence is by no means too great to be considered an error. 

M.M. Petit aind Dulong then notice the importance of extend- 
ing the law before stated to the specific heats of coalpoundbodies» 
but remark,' that the difficulties here are still greater 'than before. 
The mode of operation is, of course, the same, and equally 
facile for compound as for simple substances ; but the uncer- 
tainty in the determination of the specilic weight of compound 
atoms is greater than for simple atoms, and would produce a 
greater interference. Those philosophers do notgive'anv examples 
4si the specific heat of compound bodies,' but observe tnat, ** The 
observations we have made tend to establish thb lemarkaUe law, 
namely,thattberealways exists a very simple relation between the 
capacity of compound atoms, and that of elementary atoms," 

** ^Vc are able also to deduce from our researches another 
very important consequence for the general theory of chemical 
action ; it is, that the greater or lesser q,uantitics of heat developed 
at the moment of combmation of' bodies, have no niatioii to the 
capadbf of the el^eata; and fliat in tilie gr^ster nutt^ of 
caaet tail lo» of lieat is not followed by any dimmtitlar'^ ^ 
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capacity of the compounds which result. Thus, for examplo, 
the combination of oxygen with hydrogen, or of sulphur with 
lead, which cause so great a degree of beat, produce an alteration 
aagriflter m-the>QBpadties^. Of water and «tt){»hitret of lMd, than 
<lJiji combination of oxy^n wMi copper^ iead,.aiid silver. Or of siil« 
•har jnlh qharcoal, produce on the capacftias of 'the oxides ^of 
♦'«ese metals, or the sulphuret of carbon.'* 

Then, after noticing the hypothetical explanations of t})e pro- 
duction of heat by combination, and their insufhcioncy, wlicn 
cdmpared with the above deductions, M.M. Petit and Dulong 
-ttbierve/Ofi:th6'^eelrioal atBtes-of bodiat, and the theory ' whifth 
'vnppoiei.tlie lli^taad faett liherated in eombustion, to he pro« 
'dvciadtby the ekctneity of two bodies in opposite states coming 
together ; and they remark, that the ignition of charcoal by the 
voltaic battery, and ignition by combustion, present an approach 
to identity, founded on the strongest analogies, and which deserves 
to be followed in allit^ consequences. 

6. ' I^ Me awtfe tf jrniueing' Coid, pnpotei if Jf. Gay Luttae ; 

*ijfMm-Ml HaB, M. D. F. R, S. E, ^c.^l was much imerested 
in reading the notice given at page 177 of the last Number of the 
Journal of Science and the Arts, of a mode of producing cold, 
lately proposed in Annates de CMmie, by M.Ciay Lussac; partly 

. - because tiae ii^uence of the name of that eminent philosopher 
' will obuio for this experiment the attention' it desenFes;- and partly 

•^beeanse'I'inysalf proposed llie same' method in a tetter addressed 

'^to Mr. Nicholson, and' inserted in his Joan&U years ago*. 
I think it may not be amiss to transcribe the letter to which 
I allude. It is conceived nearly in the same tcnns as the 
notice of the mode proposed by M. Gay Lussac, and is as 
follows:— 

** The dsniinilion of tanpefatnre observed' during the exhans* 
.thmof the receiver of the air-pump, appears -to' suggest a prin- 
ciple on which the degree ef artificial ooU My be-veiy much 

increased. The cold produced in this way appears to be propor- 
tionate to the degree and rapidity of tiie rarefaction of the air 
' contained in the receiver ; to increase the quantity of rarefaction, 
therefore, would be to increase the intensity of the cold. The 

ratity of rarefaction will be measured by the difference between 
dearity of'tbe air employed, before and after lihe experiment; 
the denser the air is before, and the rarer afterwards, and the 
ifrsater the rapidity with which the change is effected, the more 
mtense will be the cold induced. 

" To generate artiticial cold, it is proposed that a cylinder be 
filled with air, which is, by means of an accurate piston, to be 
subjected to a very strong pressure. The cylinder and ontfainfid 
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air are to be cooled as much as possible, by the best frigorific 
mixtuiet and in this state the air is to be allowed to escape 
through an otifico into a laige exhaaaled leoeiver. Any substance 
contained in the cylinder, or exposed lo the stream- of air expand- 
ing in the receiver, will have its temperature very much reduced ; 
and as the air may be compressed to an indefinite degree, it would 
appear that there would be no limit to the d&gc^ of cold which 
■ might be produced in this manner." 

I may now add, that it would be desirable that the rarefaction 
of the condensed air, should take place in me vessel only, as*the 
effect would otherwise be dividedf and that the principle <^the x«ie- 
• faction of air, might be advantageously employed conjointfy with 
those of the freezing mixture, and of the elegant experiment of 
Mr. Leslie. It might also be well to reverse the experiment in 
which tinder is set on fire by the compression of air. 

By these means an intensity of cold might certayily be prov 
duced, far greater than tuoy to which chemical substances h»ve 
hitherto been exposed ; and some changes of form may perhaps 
be effected in several bodies, which we at present only anti- 
cipate, as probable results of exposure to a very intense degree of 
coid^^Nottingham, May I, 181^. 

7« Bnokium of Light by the Expansion of Ojjjgen.— A very 
curious and important experiment has recently been made by 
M. Biot. It consists in bn^king, by means of a suitable appa- 
ratus, a ball of glass filled with oxygon gas» and placed in the 

receiver of an air pump, in which as perfect a vacuum as 
possible has been formed. The effejrt is to produce in a dark 
room a brilliant lighL — Edinburgh Fhilosophical JoamaU 

8. Fyrcimeirkat Gasjge^An imperfect but sometim« very 
convenient mstrument to judge of the action and sla te of a wind 

. furnace when in use, may be made by inserting a syphon gauge 
into the flue at a little distance above the fire, and filling it with 

. water, the difference between the level of the water in the two 
1^ of the syphon, indicates the exhaustion within and pressure 
inwards; and for the same furnace and fuel this will always be 
nearly as the air which passes through the fiie, and consequently 

. as. the heat in the body of the fiimace. Notwithstanding that the 
furnace with which I have used this instrument is an old one, and 
from frequent use has its walls cracked, and the various parts be- 
longing to it warped so as not to lit accurately, by which means 
much air is admitted into the flue without passing through the fire: 
still the pressure on the gauge is equal at times to half an inch of 
water; and by inclinmg the limbs of the gauge so as to make it 
lorn) an obtuse V» ft scale much more extensive than this Inay be 
obtained. ' 

I can ell with considerable certainty^ by noting the pressure in . 
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this syphon gauge, when steel or iron within the furnace is in 
good fusion, and also when there is danger from the rising of the 
heat that the Hessian crucible may run ; and the instrument in 
connexion with appeaiBncet of odier kinds, lias been of great use 
to me. It is evident that its value is derived only from pnu^tice, 
and that it cannot be applied with the same scale to any furnace 
indifferently, but in the absence of better means it may be worth 
attention, and particularly as it causes no trouble* and is observed 
with the utmost facility. 

It may be remar]ced here, that the ascending power of the 
column of air in the chimney of this fiinuice» and whidh is 69 
feet high, is, when the fomace is working well, equal to dbout 
f of an indi of water; and that when the momentum of the 
moving coltunn is added to this, it rises up to a full inch of 
water. M.F. 

p. Detection of Utkia.'^l. Berzelius gives the following pro* 
oess as a test for lithia in minerals. A fragment of the mineral, 
the siie of a pm's head* or a small quaotity of its powder, is to be 
heated with a little excess of soda on a piece of platinum toil by 

a blow-pipe, for a couple of minutes. The stone is decomposed, 
the soda liberates the lithia, and, the excess of alkali preserving 
the whole fluid at this temperature, it spreads over the foil, and 
surrounds the decomposed mineral. That part of the platinom 
near to the fined alkali becomes erf* a daik colour, which is more 
intense and spreads over a laiger siirlaoe ia proportion as there is 
more lithia in the mineraL The oxidation of the platmum does 
not take place beneath the alkali, but only around it, where the 
metal is at the same time in contact with air and the lithia. 
Potash destroys the re-action of the platinum on the lithia, if the 
lithia is not abundant. The platinuto resumes its metaliic surface 
after having been washed and heated. 

10. Action of Carbonic Acid Gas on Fnniiy and the formaiion 
of Alcohol in them. — M. Dumont, of Paris, in a letter to Count 
Chaptal, published in the Annates de Chiynie, describes a con- 
siderable formation of alcohol in fruite placetl in an atmosphere 
fi{ carbonic acid gas. The fruits were cherries of various kinds, 
as the black, the sour, the hard, and those which in France 
aie called the English cherries; they were placed in tin vessels, • 
which were filled wiUi carbonic acid, obtained from marble and 
• acid ; they were then (badly) corked, and placed in a collar. 
They had not changed in flfteen days, but after that time, a fluid 
collected in the bottom of the vessels, and the fruit bt'i;aii to 
chani^e. At the end of six weeks, a strong alcoholic odour was 
perceived at the apertures of tiie vessels; the sour cherries had 
met their colour, and resembled, in the hardness of the pulp, its. 
adherence to the keinelt.andy in taste* cherries preserved in brandy. 
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The liard- cherries had. altered In Tsrious degrees, some were 
whole, some had sunk into* a soft paste; Id Ibs^, oCthem being 
distilled, yielded about 6 ounces of alcohol, of 25 degrees*. ^ 



within underwent their change without ptoducing inconvenience. 

4 lbs. 12 oz. of pears, treated in- the same way, had in ten weeks 
time produced much fluid matter in the vessel, and being distilled 
yielded 4 oz. of alcohol, of 19 degrees. (Sp. Gr. 935.) 

Chesnuts, placed in the gas for fifteen days, had contracted an 
alcoholic taste, which they retained even after being toiled; 
others when roasted }iad a taste like that of a haiel-nut They 
were peiliectly preserved^ whilst anothcar poitioii of the same- cbei- 
nuts, that had not been placed ift the. carbonic, aod gas» wete 
yety soon'«poiled» 

11. On the Preparation of Sulphurci of Antmoivj. — The usual 
mode of separating sulphuret of antimony Iroiu its matrix, namely, 
by fusion, has been objected to by M. P. Berthier in France, on 
tfie groulid thai, th«u^ it appears lample in. its naiuie^.and facile 
of execution, it i» ne>rertheless mose expensive than the processes 
adbpted with other ore!>. In the process, of fusiou Uieie is much 
loss of sulphuret from the quantity which remains in the refuse of 
the matrix trom that which is sublimed, from the adhesion of pait 
to the crucibles, and from the breaking of pots in the furnace, and 
ihBBe„ when united,, make up- a loss which is a heavy tax upon 
the piooeaai M Licavdn, in the department of la Haute Loife» 
where M. Berthier made raaay experiments on the subject, tha 
loss amounted to one-fifth of the whole weight of the sulphur^. 

M. Berthier then proposes the method of washing for the sepa- 
ration of the sulphuret from its matrix, and advances some ex- 
periments of the kind made in a small way^ which were very suc- 
cessful. The methodic however, appears to be applicable with 
advantage only when, the ore is of a poor quality ; when very ricV 
. as there is then much less comparative loss by the mode (tf fusion^ ' 
it may not be inferior to the other ; but when the does 
not contain more than \ of sulphuret, the process of washing, 
seems very much superior, the expense of preparing the same 
weight of sulphuret is smaller, more of it is obtained from the 
s^e weight of ore, aud, further, an ore so poor that it is not 
worth working by the mode of fuaion^ may int this waj^ be toned 
to good account. Amakt^ de» Mktett, 3,. pw 55S» 
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12. Subcarbonate of Potatk,^M. Guibouit^m pi^pfffing the sob^ 

carbonate of potash from a mixture of nitre,' and crcam-of-tartar, 
has observed llic abundant formation of a cyanuret of potash. 
The mixture used was one part of nitre and two j>arts of cream- 
of-tartai-; it was j^rojected by portions into a red-hot cnici hie, - 
Wid tili?q. heated until fix8ed>; uUi ftnedmao^wben ditsolved, gave 
the hydrocyanate of potash, and which coiild be' destroyed onl^, 
by exposure for a long time to the air. ft is remarkable thajty oni. 
throwing the same mixture into a crucible, scarcely red-hot, and' 
after the deflagration preventing the tuilher accession of heat, the 
mass when cold yielded a subcarbonate of potash^ j^rfectlj^, 
free from either a nitrite or a cyaiiuret. 

13. JUoyt €f mttimm^Mt. Fox of Fabnouth has ibade 

known in the Annals of Philosophy some vevj. i;em|urkable ii^npes, 
of the force with which different metals combine. If about equal 
bulks of platinum and tin be heated to redness, in contact with 
each other, tiicy will combine suddenly with great vehemence, 
and a very considerable extrication of light and heat, which will 
oonthme for some time afi^r their ren^ov^ the fire. ' Th^^ 
expieriment is easily made» b^ enveli»piiyg a litfle bit of tin in plfir 
tinum foil, and heating it, by k blow-pipe on charcoal, a sort o|^ 
explosion takes place at the moment they combine, an^ the alljC^- 
runs about burning like ignited antimony. 

The same effects took place with platinum and antimony. Tliis 
alloy, when highly heated for a length of time, became solid, and 
very malleable, said contained litde else tiian platinum. 

^iocalso produced these pbeqofmeQa in a vmbrilJ$i«ilL man* 
ner, exploding and burqiog at the moment of combimtjoiir Mr% 
Fox attributes the heat produced to the inferior capacity of the 
alloy, when compared with the metals, but the effect appears 
principally to be the results of the stfong affinities, brought into 
action in these experiments. 

14b Pakn WnMW«— Some palm wine hat lately been brought into 

this country from Cape-Coast Castle, under the direction of Cap- 
tain Bagnold. This floidy when fresh, is of the colour and con- 
sistence of milk ; it is very sweet, is not inebriating, and is drank 
as a luxury by the nati\e.s and Europeans. When exposed to 
the air for a few hours it becomes slightly acid, and very intoxi- 
eating. That which Captain Bagnold possessed, and which he 
gave me for examinatioii, had been obtained by tapping from die , 
tree, Jan. 1, 181 89 and it was first opened in London^ April 1819* 
It came in a stcme-bottle, badly corked, but sealed up. When 
the bottle was opened it had a smell like that of fermenting beer, 
and the atmosphere within the bottle contained so much carbonic 
acid that, poured into a glass, it exUnguished a taper within it 
The wine was a thin, milky^ a^jueous fluid. It was Yoy sweet 
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and somewhat acid ; it acted readily on litmus paper, and con- 
tained both carbonic and acetic acids. When the wino was placed 
on a filter, it slowly passed through perfectly pellucid^ leaving 
the white insoluble part on the filter. This, vrhen heated in a tube, . 
gave off abundance of ammoniat and i^peared to be vegetable al- 
bumen ; tin- clear fluid was rendered opaquct by the addition of 
alcohol, and the precipitated matter^ on feparation* was found to 
be gum. 

£ight ounces of the wine were taken as from the bottle, and 
careMly distilled with a little pounded marble, until 4-5th8 had 
come over^ and this, made up to the origjtnal quantity by pure 
water, gave an alcoholic solution of specific gravity, 993.7> at 
^S!* Fa&. equal to 4.7 per cent, of alcohol^ by Gilpin's Tables. 

The portion left in the retort was separated from the mai bk*, 
and evaporated until like a syrup ; alcohol was then added, which 
formed a sweet brown solution, and left an insoluble matter, which, 
' dried at 212**, weighed 20 grains. It was partly soluble in water, 
and resembled.a mixture m gum and albumen. 

The alcoholic solution deposited some very minute crystals, 
vrhich were supertartrate of potash, and tlien, being evaporated at 
SIS'* to dryness, gave a hard brown cake, weighing 1 67 grains, 
which was principally sugar. An accident prevented any expe- 
riments on the quantity of suits contained in this poitiou of tlic 
wine, and, with the exception of a very minute quantity, no more 
was to be obtained. 

M. F. 

15. Analysis of the Ltv«r.— M. Braconnot has lately analyzed 
the liver of an ox with the following results : 100 parts gave. 



Vascular tissue and membranes ••••• • 1 8.9-^ 

Parenchyma 8I.06 



100. 

. 100 parts of the paienchyma, or proper substance of the liver, 
contained. 

Water ,.,«•... 6s£l 

Dried albumen 20*1^ 

Matter with little tote, soluble in water, and 

slightly so in alcohol , 6.07 

Phosphuretied oil, soluble in alcohol, and analo- 
gous to that of the brain,*,. , 9.89 

Muriate of potash 6i 

Ferruginous phosphate of lime 47 

Acid salt insoluble in alcohol, formed of a com- 
bustible acid with potash, .1 

Small quantity of blood 



IQO. 
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16. Caseic Acid and Caseous Oxide. — M. Proust has published, 
iu a late number of the Annaies de Chindef some researches on 
the fermentation of ^uten. and the cunl of milk, in which he de- 
scribes two new substances^ the product of these ferpientations, 
a combustible acid and a combustible oxide ; aud in consequence 
of their existence in cheese, being the substances which give it 
flavour, he has named them the caseic acid and the caseous oxide. 

When gluten is placed under water, in a temperature of 50° 
Fahrenheit, it undergoes a change, swells in volume, and libe- 
ntes flonich gas. A pound of gluten, which occupied a volume 
of thurty-«ix cubical inches, after some days gave out eighty*five . 
cubical inches of g^S, of which forty-dght were carbonic acid 
gas*, and thirty-seven pure hydrogen. After the gluten bad suf* 
fered this change it was broken down, and put into a bottle con- 
taining water enough to cover it a few inches, and the mouth of 
tiie bottle closed by a glass plate ; no more gas wsm liberated, 
but acetic, phospboricy and eomc adds were produced, all of 
diem saturated by ammonia. If during this spontaneous action 
of the elements of the gluten the water is allowed to evaporate, the 
decomposition ceases; but if the mass is retained in a moist states 
the products above-mentioned continue increasing until the water 
above the gluten is so much charged with them as to become a 
sort of brine, sufilcicntly strong to prevent any further change. 
In this case the fluid should be withdrawn, the gluten should be 
washed and renlaced in water, for the continuance of its decom- 
position, and the formation of more of these products. 

The fluid and the washings are to be evaporated carefully in a 
silver basin, during which much carbonate aud acetate of am- 
monia separates, until a thick syrup is obtained, and this left to 
itself for a few days solidifies into a saline mass, slightly trans- 
parent, and having an extremely acrid and unpleasant taste of 
cheese. This mass is to be covered with alcohol and agitated 
with it ; tiie whole becomes turbid, and an abundant white 
powder separates which is to be washed with alcohol, until de- 
prived of any cheesy taste. This i& the eatewi oxide. 

The caseic acid, combined with ammonia, is taken up by the 
alcohol, together with other substances ; the solution is to be put 
into a narrow bottle, or flask, and every two days two ounces of 
very pure alcohol is to be added ; this causes the separation of a 
poftion of gum, in the form of a fluid, from which the superna- 
tant fluid is to be poured ; and, on being distilled, a saline mass 
is obtained, free from gum, and consisting of caibonate, acetate, 
phosphate, and caseate of ammonia. To separate diese the 



* This, of course, could not be all the curhuuic acid gas liberated bjK, 
the gluteu, as ihc ex|H:riment was made over water. 
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iD»ss is to be dissolved in water, and boiled with two ounces of 

carbonate of lead, free from lime ; in this way the ammonia is 
dissipated, and the acids form salts with the lead ; on making a 
solution and filtering, the phosphate remains behind, and the 
filtered liquid contains acetate and caseate of lead only. A cur- 
lent of' sulphuretted hydrogen is now- to be puaed throng^ tho- 
lolation, until all the lead is thrown down ; the fiee- adds ave- to 
bt. separated^ by filtration, and, on bdng* distilled, are parted 
from each other, the acetic acid going over^ and' the caieic' acid, 
lemaining in a state of purity in the retort. 

Caseic Acid is of the colour and consistence of syrup. Its- 
taste is acid, bitter, and like that of cheese. It reddens litmus 
paper. It congeals into a granular transparent* mass like boney. 
It does, not in this state affect lime*water, munatB.of'tur, or ace-, 
late of lead. It precipitates nitrate of silver, white ; muriate of 
gold, yellow ; and corrosive sublimate* white; but does notcbango* 
solutions of those metals, having stronger attractions for oxygew. 
With an infusion of g^l nuts it produces a thick white precis 
^itate. 

Chlorine does not change it. Nitric acid rapidly converts it 
into oxalic acid; forming al the same titae- ar It^'benioiib adi^ 
and some of the yellow, bitter principle. When tbe add^is di»- 
. tilled it gives the common products ot animal matter. 

The caseate of ammonia has a sharp saline taste, bitter, saai 
like that of cheese, accompanied ultimately with the taste of roast 
meat. The salt does not crystallize. It is always acid, and 
reddens- litmus; and if saturated with ammonia becomes acid 
agpuh by exposure to the air fi>c twenty-four boun. Fotaab U- 
b«rates ammonia ftom it» and f6nns a compound! with tho caseio 
acid«. which has no taste of cheese, and' which, like the-oa8eal»el 
ammonia, appears incapabllB of being crystallized. 

The caseous oxide may be purified by being boiled in watery 
and filtered whilst hot ; the fluid is to be evaporated considerably, 
when films and crust of the oxide form. When cold it is to be 
filtered, and washed' with cold water. Ife h tben- a light whitQ 
and spong>' substance like tbe agaric> andf fittttro' iphidons and 
evaporations do not alter it 

It is so light as to fltoat onrboth hot and cold water, and the 
water docs not appear to moisten it. It begins to dissolve at about 
140° Fahrenheit. It is soft to the touch, crumbles under the 
fingers, and leaves a peculiar greasy impression when pressed 
hard. It is tasteless, but its hot solution has a slight taste of tbe 
crumb of bread, and emits an odour of the samo kindL I» is 
combustible, and produces a white flame. 
. Boilibg alicohol dissolves very little of it, and it sepacatesy on- 
eOQibigy in eiyBlaUiiie graiH. Hat cthw dost sol tmdi it 
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Aoidi tnlaOnliM. do not affisct its solufioii, but jKilaih diaiDh«$ 
it rapidly. Nitric acid dissolves it, and, with the aid 'of hest, 

converts it into oxalic acid, and yellow bitter ^nciplc. 

When moderately healed ihe greater part of it sublimes, but. 
part, which has been more heated, is decomposed ; the results 
are an abundant yellow oil, which congeals, very little water, 
and so little ammonia that it requires attention to icbt its presence. 
Its diareoat resenlites tkilof ditttllcd> <rfeagMi>iia bodifiK Itle 
oil ^prodiiccd by tlni distiUalioii has notfainf : of the- aiCfidloikiir. 
belonging to the results of dislilied' oM,' but haa a p8cuiianl|r' 
fetid alliaceous* smell. 

These two bodies arc also produced abundantly by the curd of • 
milk, during its spontaneous chdnge. According to Mr. Proust, 
the caseate of ammonia produced in this way, is the odorous 
9aA' sapid principle of cheese, giving to it its principal 
cbteaeters. CaseottS* oxide' occurs frequeBlily' in* chceso in: dt^' 
ta^hnsd' points, as in those of Gruyere and RoqiaafiDirli focBirii^. 
those small particles which affect the teeth, like an earthy andidiy 
substance. A cheese frbm l^Uabse gave -f^- of a* miktuR of 
tbftacidr the oxide, and. a litUe gum, on analysis. Cheese fitom 
Gniyev» yielded -f^i fion Roquefoi^ -i^'i ^f*^ Oviedo (a. 
^ raiB cheese) ^6_.. All tiiese mtncts we» attended* with a tMlar 
of roast meiCj and the remaining part; eveniof the BiosCrsavoiU;^ • 
cheese, was nothing but a yellow pulp of a state and nauseoosr 
taste. 

17. Pyroligneous JM^Uhe pyroli^eous acid, or impure, 
acellcac^ obndmd'byvihe dktiilalioii'of wood and v egetable ntbr 
ststioes, has been applied;- it it said, witb gpsat sticc«M tatha. 
pr e se rv ation of animal and vegstabte- substances. Misat pliin0ni- 
,for a shoit time into it may be preseored fresh for many months 
afterwards, and, when dressed, proves excellent. This etfcci has 
been applied to explain the preservation -of: hamSy smoiied bee^ 
tongues, sausages, red-herrings,- 3fC» 

is; Fma Qimiim tfs VegeiMe demiitrif^'Shfi soljieet poo- 
pesed'by the Academy of Sciences, at Paris, fiv the present 
year, namely, *^ to determine the chemical cbaagcs which take 
place in fruits, duirns; and after their ripening," not having been 
- treated according to the conditions annexed to the prize, is again 
offered to the scientific world for the year 1821. The conditions 
are, that analyses be made of the fruit at the. principal periods of 
its gpowtband ripening ; also at the tittw ef ita decay and spi»Uk> 
aeoys d a comp oti ii o n . That the nature and quantity of the sub« 
stances found in the fruits at those times be compared together; 
and that the influence of external agents on the fruits be ex- 
Moiiiedy paiticulailjr thafr of ^^.m; tmk idaothacbaBgiBsitsuf^ 
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fcrs. The observations may be confined to a few fruits of dif- 
ferent species, but so arranged as to allow of general deductions. 

The prise is a gold medal of 3,000 francs malue^ and the time 
allowed for the reception of papers is till Januaiy 1, 1821. 

15^ Oto th Separation of Ume and MnMna, m « kiter fhm 

MnCoopertothe BSior. 

Dear Sir/— The ISIih iramber of. your Journal contains a paper 
by Mr. Richard Phillips, on the separatioa of Lime and Magnesia. 

The method which he proposes consists in washing the mixed 
sulphates of these earths with a solution of sulphate of lime, 
which, dissolving the magnesian sulphate, leaves the calcareous 
one unacted upon. 

Admitting Mr. PhiUips*s discovery of this process, I beg to 
state, that previous to the publication of his paper, I had not 
only adopted the method proposed in it, but had employed it in 
analysing seversl magnesian limestones, with very satisfiictory 
results. 

I am induced to make this claim of priority of discovery, to 
prevent tliose chemical friends to whom I imparted it before the 
appearance of Mr. Phillips's paper, from supposing that 1 had 
borrowed it fiom him, which certainly was not the case; the 
present instance may therefore be added to numerous odiers, 
which show, tiiat those who pursue the same object may attain it . 
by the same meanst 

It docs not however appear by Mr. Phillips's paper that he 
made any direct experiments upon known quantities of lime and 
' magnesia, to ascertain, if he gets exactly the whole of these 
substinces separated in combination with the sulphuiie add ; his., 
experiments went no fioth^ than to prove that a saturated sq1u-> 
tion of stdphate of lime would dissolve sulphate of magnesia. 
I carried my experiments further than this, by taking 50 grains 
of pure crystallized carbonate of lime, and 30 grains of recently 
prepared magnesia, weighed while it was warm. I dissolved these 
together in nitric acid, and evaporated the solution nearly ta 
dryness. . I then converted the nitrates into sulphates, evaporated, 
and heated the mass to redness, to expel all the water and uncom- 
bined sulphuric acid; the dry mass was then weighed while- 
warm*, which was found to be 158.5 grains. I then powdered 
it, and poured on it about twelve times its weight of saturated 
solution of sulphate of lime, which was prepared by boiling 
recently calcined sulphate in distilled water, and either allowing 
the excess to separate per or by the filter; alter repeated wash-- 
ing with this solution, the sulphate of lime which remained on the 



* It is necessary to weigh the double sulphates before become 

cold, or ari" exposed loiij; to tlie air, otherwise they coinbiue so rajiifUy 
with the huBiidity of the atoiospbeK, as to increase their weight maujf 
grains. 
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filter was dried, heated red hot, its weight was found to be 67i8 
giains— now if this weight be deducted from that oC the joiiit 
weiglits of the double sulphates, we shall have 158.5— 67,S= 
90,7=the weight of sulphate of magnesia. This accords, as 
nearly as possible, with the weights we ought to obtain, for if we 
suppose 50 carbonate of lime, to be composed of 28.4 lime, and 
21.6 carbonic acid, and this 28.4 of lime to combine with 39,2 
sulphuric acid, this will make the sulphate of lime 67}6, which 
is ft difference of only .2 of a grain, and is as near as we can 
ever expect to approacb by direct experiment. 

Again, 30 magnesia combine wim 60 sulphuric acid, which 
will make the sulphate of magnesia, wc ought to obtain 90 grains; 
but by experiment it amounted to a trifle more for 158.5 — 67-8 
2=9^.7; here there is a difference amounting to .7 of a grain; 
but I do not conceive in practice, that an error so small, amount- 
ing to only —-3-5 part of the whole, can ever be of much con- 
sequence ; at any rate it approximates much nearer the truth, 
than by any other mode of operating. 

I should here state, that this is not the only experiment I Imve 
made, but have repeated it more than fifty times on different 
artificial and natural compounds, and found in all of them, the 
results to coincide as nearly as possible. • 

I am, dear Sir, 

Your's respectfully, 

' 89, Strand, June 4, I819. John Thomas Coofer. 

§ 2. MBTIOEOLpGT* EUCTftlCXTTy MAMlTHMt 4f^ 

20 Meteoric Sterne cf Qhma. 

The following account is taken from a paper by J. P. Abel 
R(;musat, in the Journal des Sfavans. It is port of a catalogue of 

• meteoric stones that have fallen in China, made on the authority 
of Ma-totian-lin, and containing an account of about 60 instances. 

In the sixth year, Youan-ho (811) in tlie third moon, on the 
day JVou-siuj between the tiiird and filth hour after mid-day, tlie 
sky being cloudy, and the weather cold, there appeared a globe of 
fire, as large as a kou (a measure equal to about 10 bushels,) 
which fell between Yan and Tun. A noise resembling thunder 

' was heard at many leagues distance, and the people fled with. 

' violent outcry. Above the place where the globe fell, a reddish 
vapour remained, arranged like a scq)ent, and a tchang (12 feet 
" 6 inches nearly) in lengtli ; it remained till the evening, and then 
disappeared. The twelfth year (817,) in the ninth moon, on the 
day ki'km, about tbe third or fourth hour afker midnight, there 
appeared a running star towards the middle of the heavens ; its 
bead was like a bucket, and its tail like a bark of 200 Hon lairthcn ; 
it was more than 10 tchang (124 feet 8 inches) in len<;th, and 
• made a noise like a number of birds flying; it produced a light 
similar to that of the torches used in illuminations, it passed 
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benoath the moon, moving towards the west ; on a sudden a great 
noise was heard, aild at tlic moment the globe fell to the earthy a 
-crash took place thrice as great as that of a falling house. 

The second year, thian-yeau (905,) in the third moon, on Uie 
'^aj f^cAeotif'towai^ Hudnight, diere.ftppeaied a great star in the 
middlie of the fimiameitt ; it was of the size of 5 bushds ; rit pan 
to the north-nrcst'side, bbout 10 tchang (124f. 8in.) when it 
stopped, There was abore it a multitude of small stars, which 
formed the appcaraticc of a tiame, of a red or orange colour, at 
least 5 tchang (62f. 4in,) in length, and prolonged like a 
serpent. AU these, small stars moved towards the south-east, and 
'dien feUin the maifner of rain. Shortly afterwhich the globe was 
* extingoish^. 'There remained a vapottfof a whitish'bliie- colour, 
approaching to green, ivhich occupied the middle of the heavens; 
this colour became taoi% aud more obscnue,. and, at last dt»» 
appeared. 

In the y«ar wanrlit of the dynasty of Ming (1 51 6,) in the 
twelfth moon, on the 25th day, at C/Mm-^^'iig^^bu, in the province 
/49liSoft^toUMMm, th<iie J«BS in«ither wifidcnor elouds, when the 
I bonder rumbled Mddmly, «tid>«i3B ^BlMil8r4tBiies fell,- of which 

one weighed 8 pounds, another 15 ^pottllds^and a third 27 pounds ; 
the smaller did not weigh nMMf than a^iflki^afid-tiieMBOMdlestof 
all 10 ounces only. 

In the reign of lV€n-4sonng, king of Coree, which answers to the 
second year of ^^y«i»^eau (^05,) tliere fell at Ho(mg-lk,(m Coree,) 
atones which imitated the noise of tirander. The oflIoen.of the 
place bafingsent these^flfeones to-thecmurt,* Ihe pi^sSdent «of the 
ceremonies said, in a petition^ad^ressed^to the king, that from the 
time of Thcsin (he s^hould have said from the time of I'cJteau,) 
stars had fallen ; and that, under the dynasties of Tsin and Thangy 
and, in after times, the same event had occurred from time to time, 
so that it. became a common thing, and not a prodigy, announcing 
' misfortunes or successes, and tw. it ought not to occasion asto* 
nishment. 

Certain stones* i^a black or violet colour, arc caUed .thunder 

hatchets, scissors, hammers, wedges, gimblets, rings, pearls of 
thunder, or ratiicr of the god of thunder. Their form approaches 
a li;ile to the objects after; which they are named, and it is re- 
ported that they fall with the production of thunder. The ham- 
mers sometimes wcidi many pounds, and the wedges are a tc/tii, 
or Chinese foot, in length. AU these objects resemble -steel « or 
iron. Many wondeiful histories are told of.lhem,bttt the Chinese 
author, from whom the above instances are taken, rejects all 
these, and explains them according to the phantastic principles of ' 
Chinese philosophy. His most sensible observation, is, that these 
supposed tools of the god of thunder are of the same nature with 
falling stones. In the history of Japan it is recorded, tliat in the 
lijith year,«tow0, of the mgnot NuhMio TtihO (839,) 29tb 
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'Ady of the cif^hth inoon, there occurred at a pUce to the west of 
the town of Thean-tckhefian, where no fragments of stone previ- 
ezi^, thunder and rtfm for ten d&ys. The i»ea«her hav- 

'Ittg* become' eloir, MMies ibnllur tD tfae pdntsMof itiMWs 'nfd to 

^tialchets, were found on'tiie'ealth, sdme bekig^ white alul 'Others 

' red. There is sknothcr esttnplc 6f similar t>bservations ' ntade in 
two other towns of Japan, and which were renewed during thM 
succeeding years, in ttic rcig^ otKoMko-Tcn-Of in the years v/ama^ 
i. e. in 885, 886, and 887. 

It is said in Japan, that thunder stones are mnc^ more common 

' towards l&e'nortfay thtn in Japan, where theyaie someirltat lane, 
and adme hnttfficient'piroo& of this are given. Another eendu- 

'siott may be dra#n 'm>m these Chinese and Japanese accounts, 
more remarkable, and of grcator value, namely, that in the 
greater number of cases the licou-sing, or the ignited globe, which 
produced the falling stones, has been observed before their fall, 
and appeared to be the immediate cause from which they ohgi-i 

nMed. 

2 1 . Mittors.^A very remarkable mdeor was seen at Abctdeen, 
on Wednesday, May 5th. At about half past 12 o'clock in the 
day it appeared at an altitude of nearly 36°, ha\ing the form of a 
ball of tire, with a short tail, darting towards the earth. The at- 
mosphere was uncommonly clear at the time, with bright sun- 

i Maigf aod'ttD clouds. In tfbout Jh&miniittt ^St/st it was iiSsemdy 

•H^explddedHMlth n CtolMidetiliie noite, aikd 'a tolume of -smdke 
issnc^' frem it, wlddi esstmied'die'fonn of-vsnsall white cloud« 
The same meteor was seen in many parts of the country. In the 
parishes of Kintore, Fintray, ^c, the noise of the explosion was so 
loud that the cattle in the iields became terrified, and beliowed 
loudly. — ScoTSMAir. 
Onliie M «f ' Jime, a temeiMble mdeor wa9 wen near Xmrhk, 

'in.t^lielghlKnirhoed of Berwick, tf About five'minutes past '12 at 
nAon,'ifae sunr shining bright at tiie thne, and the sky clear ; it had 

' the appearahce to the observer, when first noticed, of a brillrant 
ball of fire, and afterwards appeared like a flaming sword, pointing 

• downwards towards the earth, in a direction above 13er\vick ; its 
course appeared to be northerly, and at a great distance from the 

^'earth.— >Ch ron icle. 

22. If no Hygrometert,^Mr. Adie proposes, in a paper printed 
in the Edwburgk Philosophica! JoumaU to use the internal mem- 
'brane of the afundo phragmites in the construction of hygro- 
meters, by forming it into a bag at the end of a fine lube, and 
'then filling it and part of the tube with mercury. Instruments 
made in this way arc described as extremely sensible, and very 
imifsMn * Alk6ng themselves, though liable to changes, lesnlting 
lirom taiiitof of (fempenitaie; aad the uMaH tendeaey of 
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ganizcd maUcr to alter. The former influence, Mr. Adie states, 
18 considerably counteracted by making the glass tabe go through 
the bag, to which it is tied above aod ^low, and causing a hueral 

conununication for the mercury by some holes in the side of the 

tube. Portable hygrometers may be made, by attaching a slip of 
the same membrane to the end of a lover, which then marks, in a 
magnified degree, the extent of its contraction and expansion. 

Mr. Livingstone, of Canton, describes, in the same Journal, an 
application made by him of the old hygrometrical substance, sul- 
phuric add, to the same purpose. Having observed, in the process 
of makhig ice, that the power of the sulphuric acid was remarka- 
bly equal, from the point of its highest concentration, until it had 
Ix^n used twelve or fifteen times, he hoped it might be so in a 
more diluted slate, and, fiiuling it answer his wishes, he construc- 
ted a hygrometer in the following manner : A small porcelain 
dish, containing 21 grains of sulphuric acid, of 1.845, and 29 
grains of water, were balanced, and, being exposed to air, of the 
greatest]degrec of artificial moisture, gained 50 g^fains in 24 hours ; 
afterwards placed for a night, in a close vessel^ over concentrated 
sulphuric acid, it lost 50 grains. Half a grain made the edge of 
the scale of the balance describe an arch exceedini^ an inch, both 
above and below the level ; tlie whole space, equivalent to a grain, 
was divided into 20 parts, and this, multiplied by the ditierencc 
of 50 grains, gave a scale of 1,000% between the extremes of moist- 
and dry. When U8ed,the instrument was {placed under a glass cover, 
sufficiently open below to admit the I'air fireely, and J)r. Living- 
stone expresses his conviction of its superior accuracy to any other. 
It frequently, in the atmosphere, approached within a few divi- 
sions of tbe point of greatest humidity, and also within 143 of ex- 
treme dryness. Anoliicr mixture of 2. 1 grains of acid, and 2.9 
grains of water, gave a scale of 100*, and was very sensible. A 
remarkable instance of rapid change in the hygrometrical state of 
ur, is noticed, as observed by this instrumoit. It pointed to p-^O" 
(or tho mixture weighed 9.5 grains,) at Macao, on the 7th of Feb. 
1817, as the time of a very thick fog ; it continued so that evening, 
but next morning, at 7 o'clock, the wind having changed during 
the night from S. W. to N. £., it had lost 4.5 grains, or had fallen 
to 100*. 

Glass covers to the pans, and other additions, are suggested as 
tending to prevent the interiference of dust or any other disturbing 
causes. 

23. Earthquakcfi. — 1. On the 2d of October last, about half-past 
1, P. M., a very smart shock of an earih(juake was felt at Bruten- 
sorg, liatavia. The houses were violently shaken, the windows 
ratded, the mortar fell from the walls, and the bells rung; people 
who were standing up became gjddy by the motion of the ground. 
Some houses had the walls rent open. The shock lasted only a 
few seconds. It was felt in the mountains as well as in Batavia. 
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On the night of January 29th, several shocks of an earth- 
t qmke were^It at TefBis in Georgia ; they were preceded by tern* 
pettooas weather and sttbtenaneaQ noises. About 10 o'clock 
they became very violent^ the earth was rent m many places, 
and many old buildings were destroyed. 

On the 26th of February, an earthquake was felt at Homei 
IVescato, and Albano. Its direction was from S.£. to N.W^ 

• 

A letter from Palermo of the 4th of March, states that during 

the fourteen preceding days, the weather had been dreadful, and that 
three shocks of earthquakes had occurred. Much mischief was 
done by the shocks on tlie south-east part of the island, churches 
being thrown down and villages destroyed. Much damage was also 
done among the shipping; but none occujrredat Pklenno. . 

Three shocks of an earthquake were at Temeswir» In 
Hungary, on the 8th of April. ' 

- A slight shock of an earthquake wss felt at Landshot and 
Augsbui^ on the 10th of ApriL 

It is stated, in accounts from Rome, that a violent shock of 
an earthquake was felt at Comcto on the 26th of May, which 
considerably damaged sevefal edifices, but no fires were lost. 
The oelcA>rated Cupola il Castello, remarkable Ibr its antiquity and 
its Gothic architecture, was thrown down, and the chiuch of the 
Minor Friars, of which it formed a part, was so much damag^ as 
to be rendered useless for the present. The shock is stated to 
IiAve been felt along the whole coast of the Meditemaean. 

^4. Pyro-Ekctridty of fAe-jToMnndSif^The dedridty of this 
mineral may be shewn in a very satisfactory and beautiful man- 
ner, by means of a thin slice taken from any part of the prism. 
In order to perform the experiment with most advantai^c, the slice 
should have its surfaces perpendicular to the axis oi the prism ; it 
must then be placed upon a piece of weU-polished glass, and the 
glass heated to a considerable degree: at the proper tempentture, 
which is about that of boiling water, the slice will adhere to the 
glass so firmly, that even when the glass is above the tourmaline, the 
latter will adhere to it for 6 or 8 hours. By this means, slices of 
a very considerable breadth and thickness develope as much 
electricity as is capable of supporting their own weight. The tour- 
maline adheres also to all metallic bodies, to wax, and all mine- 
rals ihat'ha've been tried. 

' Mr. Sivright has fitted up atourmaline, so as to bring the action 
of its two poles Yerj near to each other.. It resembles the letter 
D with an opening on the curved part; the straight part repre- 
sents the tourmaline^ and the two curved parts are pieces of 

V0I.VIL - 3D 
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tilyw win, rUing out of two tilw-caps, one of wlikli enbcices 
iMch end of the tounnaliiie* When a pith ball is suspended at 
. tfaft opening between the extremities of the wires, it will vibrate in 
a very beuitifiil iDmaia4~~Ediuibwrgh FkUmophicQl JovmaL 

25. Magnetism by Light. — ^The discovery of M. Morrichini is 
SO curious, and would be, if established, so important, that it is 
necessary to prevent if possible any erroneous opinion on the 
subject, by making known every experimental autliorilly both for 
and against it. Dr. Carpi, Count Ridolfi, and Mr. Playfair, have 
succeeded in getting results in harmony with those of M. Morri- 
. chini, but others have tried in vain. M. Dhombres Firmas has 
• lately published an account of his experiments, which were unsuc- 
cessful, though made appar.ently with all possible caution, and va- 
ried acoosdingW'tfae dbictloiis of i&nt above-iiaued philoaophecs. 

HI, Watukal History. 
§ 1. Botany. . 

1. Tea^hnA at Katnumdu. 

Extract of a letter from Calcutta, (Spth October, 1818.)— The 
British Resident at the Court of Nepal (Hon. E. Gardner), baa 
lately discovered a fine tea-shrub, in the garden of a Cashmirian, 
at Katmandu, originally brought from China, and growing with 
vigour, and producing ripe seed yearly. He has falso found a 
species of Camellia, on the mountains oi Sivapur, where the tree 
is called Kisi, It resembles, as very properly remarked, the real 
tea; and .comes very near to Thunberjg's Camellia Jakanqua, but 
differs' in the fruit. 

The utmost exertions will be used to effect the introduction of 
tliose invaluable trees, into such of the British possessions, towards 
the north and west, as may hold out prospects of .success .in their 
cultivation. 

Specimens of Valeriana Jatamansi (Spikenard) and Gentiana 
Chiraytay. havejbeen received from Oosquhihany a wild and deso- 
late place at the foot of the Hm^ofa mountains, situated to the 
northward from Katmandu, seven or eight days journey thence, 

and greatly elevated above the valley of Nepal. 

From the same quarter, a very great numl)er of undescribed 
plants, not less than twelve hundred new species, have been 
received at the Botanic garden— ^bpth dry specimens, and growing 
plants, or ripe seeds. Among those particularly mentioned* are 
some splendid Incarvillese, sevend -Gerania, and Convaltarise, 
innumerable Orchidae, and some fine Liliacex; especially a statdy 
one-fiowored nutant Lily» approaching to the lilium Japonicum 

of Thunberg. 

These productions of the cold and rugged regions, at the foot 
of the snowy mountains^ may be expected to prove hardy plants* 
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capable of susteimiig tbe rigour of an Engtish dimate, when in- 

iroducod, as doubtless tiiey will be, into Great Britain; where many 
will be found useful objects of euiture, and others ornamental. 

Among useful plants may be specified kitchen-garden ones, 
indigenous of Nepal ; such as the immense Newar radish, and a 
cucumber, of which a specimen in the Botanic Garden, measured 
17 iDchea in kn<:th, 115 in girth, and weighed 507 sicca weight, 
(121 Iba.) 

§ 3. MnrfiBiii:.o&T, Geology. 

C. Efiglkk Gold. — Some tine specimens of native English gold 
have been presented to the Koyal Institution, by Sir Christopher 
Hawkins, Bart., through the hands of Earl Spencer. I'hey were 
fotmd lately whilst streaming for tin, in the Paiidt of Ladiock, in 
Cornwall: some of the pieces weigh eac^ 60 grains. 

Native E^ngUsh gold has also been found lately in Devonshire, 
by Mr. Flexman, of South Moulton. It occurs in the refuse of 
the Prince Regent mine, in the Parish of North Moulton ; the 
mine was discovered in 1810, and worked for copper, but was 
discontinued in May 1818. The refuse is a ferruginous frag- 
mented quarts rock, and contains the gold in imbedded grains ami 
plates. Gold has heen reported to be found, in some other mines 
m that neighbourhood. 

3. Native Copper. — A remarkable piece of Uiitive copper, was 
lately found near the town of Wallingford, twelve miles from 
Newhaven, United States. The country is according to the ^Ver- 
neriansof die secondary trap formation, and the rocks at the place 
where it was found are of the old red sandstone, which here 
occupies the plains, and runs under the trap. The piece, which 
was turned up in ploughing, weighed almost six pounds. It was 
virgin copper, with rudiments of large octoedral crystals of native 
copper on its surface. It was more or less incrusted with green 
carbonate of copper and ruby oxide, very much resembling that 
of Cornwall. A pSert nearly <^o ponniia''#eight was found iq 
the same neighbouihbod several years ago; ' 

4. Analysis of a Stone used in the teUktg of Jine Cutlen/,^ln 
the Supplement to the Encyclojxtdia Britanmca, article Cutleyr, 
mention is made of a green stone as tiic oidy known material 
capable of giving to lancets, and other delicate instiuments, tlie 
smooth and perfect' edge, that is essentially necessary to their 
performance: dii» vali&kihle material is stated to be found in some 
paits of the old pavement of London. Being furnished with a 
very fine specimen, by my friend Mr. Stodart, I, at his request, 
submitted it to an s^ysb, and obtained the tbllowing proportion^ 
per cent: 

2 D 2 
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Water 3.3^ 

Silex 71.3;; 

Alumine , 15.3J 

Protoxide of Iron 



99.3^ 

In consequence of the great value of these stones when very 
good, the piece from which the above numbers were obtained was 
but small, weighing only 15 grains ; bat from the analysis having 
been twice made, and from the added numbers approximating so 
neaily to the quantity operated upon, I have no reason to doubt 
the correctness of the result. The stone itself is a soft homstone. 

M. Fabahat. 

S, dmahfses of mm Mmaitib-eaiiimning LitUa, by M, AifmiMm, 

Petalite from Uto' specific gravity, 2.421 

Silex 79.212 

Alumine 17.225 

Lithia 5.761 

102.1P8 

Triphane from Uto' 

Silex 66.4 

Alumine 25.3 

Litfaia 8.85 
Oxide of Iron 1.45 
Volatile matter 45 



102.45 

M. Arfwedson observes that he docs not know how to explain 
flie surplus which occurs in these two analyses, but that he is 
certain they do not come fiom impure tests, and that every care 
was taken in the washing and other manipulations. 

Gfeea Tourmalin, or oystalliaed LepidoUte. 

SUex 40.30 

Alumine*. •.••••,.,« 40.5 

Lithia 4.3 

Oxide of Iron 4.85 

; . Oxide of Manganese . . 1.5 

Boracic Acid , 1.1 

VoiatUe Substances 3.6 



100.00 
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6. Analysis of the Garnet from Fahlun. — M. Hisinger finds the 
large garnets which come kom the copper mine of Fahlun, to be 
composed of 



7. Temperature in Mines. '■"The curious observations made by 
Mr. Lean, on the increase of temperature in descending into the 
mines in Cornwall, were noted at page 371 of the last volume of 
thiB Journal. The following data of a sinnlar kind an taken fr(Nn 
a paper by Mr. Bald, in the Edi$ibitrgk PkiL /dMnioL-^t White- 
haven Colliery, Cumberland ; water at the sus&ce was 49^ ; at 
the depth of 480 feet, 60° ; giving a difference of 11°. Work- 
ington Colliery, Cumberland ; — A spring at the surface 48^. 
Water at 180 feet from the surface 50*^ ; at 304 feet, where it was 
beneath the water of the Irish sea, 60° ; making a difference of 
IS^. Teem Cdlliery, Durham Average temperature of water at 
the BUjftce 49° ; water 444 feet deep dilfeienee Percy 
Main Colliery, Northumberland Average temperature of water 
at the surface 49® ; at a depth of 900 feet from the level of the 
sea, and beneath the bed of the Tyne, 68° , difference 1 9° Jarrow 
Colliery, Durham ;— Average temperature of water at the surface 
49** ; water at the depth of 882 feet, 68° ; difierence 19*>. Kil- 
lingwoith Colliery, Noithumberland ;--^verage temperature of 
water at the snifiioe 4iS^ ; water at 1,S00 feet fiomtbe surfece 
74^ ; difference 25<>. 

It is observed, with respect to the extraordinary depth of the 
last mine, that the temperature of boiling water at the bottom of 
it was 213**. 



8* Mtdkal Prixe Quettkm^^ThB Medical Society of Runs 
has proposed the following question ; for the best reply to which 
a prize of 300 francs in value will be awarded in December 
I8I9. ** Is there any doubt respecting the existence of idio- 
pathic fever ?" The memoirs are to be written iu French or 
Latin, and sent, free of expense, to M. Nacquart, Secretary to 
the Society, Rue Sainte Avoie, No. 39, before the 1st of No- 
vember. 

The subject proposed last year by the Society, ** To deter- 
mine the; nature, causes* and the treatment of intemail hsemor^ 
rhages feom the uterus, arising duriu| piegpumcy, in the course ' 



SUex 

Alumine* 

Protoxide of lion • • , 
Oxide of Mangianese. 



39.66 
19-66 

1.8 



100.8 



§ 3. M£DICIH£| AVATOMT, SfC» 
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of parturition, and after delivery, not having been satisfactorily 
treated, it is again proposed for the present year, the premium 
and other circumstances being as above. 

The Medical Society of the Department of the Eure has proposed 
the following question ^— >** To detennine the ndtuie, chanu^ter, 
causes, diflferences, and treatment of ascites.'' The prize a gold 
medal of 200 francs value ; and a stiver medal to the author of 
the second best memoir. The papers, written in French or Latin, 
are to be sent to M. L. H. Delarue,'Pharma€ieQ 4 Evreux, be- 
fore the 1st of August, 1819* 

9* JfuOonucal Ptvte Qmstion^^Jhe Royal Academy of 
Sciences of Paris have announced the foUqwing subjjcct of a prise 
essay. The reward to be a gold medal of d»pOO francs value, to 

be adjudged in March 1821. 

" To give a comparative description of the brain of the four 
classes of vertebral animals, and particularly of reptiles and 
fishes, endeavouring to discover and establish the analogy of die 
various parts of this organ, describing with care t|ie changes of 
form and pTOportiont which it suffers, and tracing to jdie utmost 
the roots of the cerebral, nmrves. . It vitil^ be sufficient to make the 
observations on a certain number of particular genera, chosen 
from among the principal natural families of each class ; but it is 
required that drawings be given of the principal preparations, so 
• accurate as to enable others also to prepare thcm^ and verify the 
observations.** 

The papers are to be sent to the Secretary of the Academy, 

free of expense, before January 1, each having a motto, 

or design, which is to be repeated on a sealed note, containing the 
name of the author. 

10. Jmmai ilf<7gnfftifli««-1t is curious to observe the different 
feelings with which this pretended science is received on the Con- 
tinent. In Austria, at the latter end of last year, all those phy- 
sicians, not matriculated at the University of Vienna, were called 
together, in ordir to be officially informed of a resolution taken 
by the supreme powers, by whicli the practice of animal magne- 
tism is generally prohibited tiiroughout that country ; and several 
of the doctors of Vienna have been publicly censured as em- 
pirical practitioners of the art, and threatened with suspension of 
tlieir functions, should they still resort to it. On the contraiy, 
in Prussia it is encouraged, and the class of physical sciences 
the Academy of Berlin has proposed, by order of the Prussian 
government, a prize of three hundred ducats for the best expli- 
cation of the phenomena of animal magnetism, and of the expe- 
riments made down to the latest period, divesting them of the mar- 
vellous which has hitherto been mingled with than. It is to be 
Icaredy thatdius purified, the sdicnce itself will disappear. 
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IV. GlVBllAL LtTBHATirAB. 

. S. PoK^ekt^The workmen employed in making roearoto 
among the ndns of thu celebrated ditv, have discovered a 
'bronaevatet incraited with silver, tne size and form of which 
' place it very forward amongst the articles of this description which 
form so interesting a part of the BourboQ Museum, and also a 
bronze statue of Apollo, of admirable workmanship, which is in- 
disputablythe finest in the gallery. The beauty of form, and 
the life of the figure, is| described as being beyond description* . 
The ddty it represented as sacrificing, with his avenging anow, ' 
the iiunify of Niobe. ^ ' 

2. Roman Medals. — On the 1st of March, some monks of one 
of the convents of Namur, working in a piece of ground belonging 
to the convent, found, about a foot under ground, a vessel of baked 
earth, which contained about 2,000 Roman medals or coinf. 

' Most of them are ^biooie, and some of tUver. Among these 
iaedab there are some of Gallienus, of Gordian, Claudius, &c. 
They arc in the [possession of the directors of the convent to 
whom the monks delivered them. The place where they were 
found is a small hillock, on the left bank of the Meuse, about a 
quarter of a league from Namur. The vessel was broken into 
a multitude of small pieces. 

3. Hieroglyphics in 'Swederu — ^M. Brunins, oTthe university ti 
liund, in Sw^en, has discovered a considerable number of inscrip- 
tions cut in rocks, and which, according to the best judgment that 
can at present be formed of them, appear to be hieroglyphics of 
very remote antiquity. A programma of these has been pub- 
lished, and a more detailed worjc on the subject is expected* 

In connexion with the supposed chancten on what have bden 
called the written rocks, in the state of Massachusetts, North 
America, these hietoglyphics ])o8se88 considerable interest They 
may perhaps determine whether those in America arc really the 
results of art, or only the accidental effects of water. If, however, 
they do not clear up this point, they will still be very important 
for their own sakcs, and for the illusUations they will offer of the 
progress of wriltenlanguagc. * 



404 



S 





1 


U 








ci 




For May, 1819. 


i: 

V 

i 






1 


E 

0 


mmmmmsmmiii 






■ m. MM, 
















- 






. ... . . . . ■ • • •••••••• 

: t :::•::•••:•* J : 
:!i^^):ii4ab><«**->> • t» . « « . • 






1 






* 


i 

0 

1 




O 




f 

& 




00 


e 


a 
u 

0 




1 


^1 


z 




J 


















■ •••••••••••••••••»«••♦•«•««• , 

• •••••^••••••^•••••• ••■•t« .» 

5?2 c = i 2 = = s g £ c =12 = = = s^B 3:?f B g C-5 S-S 














d 

b 

0 






1 






•< 


e 

k 

e 




1 


E u 




R ? I; !^ m Z '!!%% «^Bi:f 5s aSfitS? 






IT 










- • = s !??r-ig L-a £■« 5 s 8 s $ » v« Sfea 




4 




* • • • • 

*•'•!*•**''"''*•*************** 



Digitized by Google 



0 



406 



SELECT LIST OF NEW PUBLICATIONS 

DURIMO THB LAST THREB MOUTHS. 



TftAirsACTtoKs or SoeiBTiis. 

Transactions of the Royal Society of Ediuburgh. lUofltralied- 
by engravings. Vol.8. Pah 2. 4to, 1/. 5.9. 

Trausactious of the Royal Society of Dublin. { Vol. 1 1. Part I. 
4to, 15f. 

Mcmbiri of the Cahdoniwi HoiticiiteanJ Society. WkhPlates. 
2 vols. 8vo. U If . 

AORICULTtJRB, BOTAKT, AKD HORTICULTURE. 

Communications to the Board of Agriculture, on subjects rela- 
dve to the Husbandry and internal Improvements of the Country. 
New Series. Vol. 1. Part 1. 8vo. 4*. 

An Improved Method of CoUivating the Stmwbeny» Rasp* 
benrjr, and Gooadbenry* By T« Hayiie^ of Oundle. 8vo» 7«* 

A Treetiie on the Cukure of the Meko. By J. Smitfi. ISmow' 
6*. 

Juvenile Botany, being an easy Introduction to that Science, 
through the medium of Familiar Conversations. By R. J.Thorn- 
ton, M. D. 12mo. With 15 Plates. plain, 12«. coloured. 

Fuci, or Coloured Figures and ])escriptions, in letin- and 
^glish, of the PUnIa referred by Botanista to. the Genus F^icos. ' 
By Dawson Toinery F. R.S. F. L. S. lio. 48. andlaiL 4tD.> 

CsBMisntT. 

A Manual of Chemistry, containing the principal facts of the 
science, arranged in the order in which they are discussed and 
illustrated in the Lectures of the Royal Institution, with a Prefa- 
tory History of the Science. By W. T. Brandy Sec. R* S., &c^ 
With upwards of 100 Diagrams, Wood CulSy Plates, &c. \X, 5#» 

The Gas Blow-Pipe, or Art of Fusion, by burning the Gaseous 
Constituents of Water, giving the history of the Philosophical Ap- 
paratus so denominated ; the proofs of analogy in its operations 
to the nature of Volcanoes ; together with an Appendix, contain- 
ing an account of Experiments with the Blow-Pipc. By Edward 
Daniel Clarkei. L.L.D. 8vo. 5i. 6dL 
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The Theory and Practice of Bleachiug with Oxymuriatic Acid. 
By a Chemist, 8vo. 3«. 

OBOLOGT. 

A Critical Examination of the First Principles of Geology, in a 
aeries of Essays. By G. B. Greenougb, President of the Geolo- 
gical Society, F. R $. F. L. S. 8vo. 9$, 

A New Geological Atlas of England and Wales. By Wm. 
Smith. Part 1 . containing the Counties of Kent, Norfolk, Wilts, 
and Sussex. 1/. 1*., or each county separate at 5.?. 6d. 

A Refutation of Prominent Errors in the VVernerian System of 
Geology. By Joseph SutclifTe, A. M. 8vo. 1^. 6d, 

Familiar Lessons on JNlineralogy and Geology. By J. Mawe. 
With Plates, 12mo,5<. 

Mechanics. 

. Tables, by which are exhibited at one view, all the divisions of 
each Circle, on the dividing Plate of the small Wheel of the 
Lathe. By C. U. Eich, Esq. 4to. 9s. 

Medicine, Anatomy, ANn Suroert. 

The Hunlerian Oration for the year 1818, delivered before the 
Royal College of Surgeons in London. By John Abcmethy, 
F. R. S. 8vo. 2*. 6d. 

On the Mechanism and Motions of the Hamao Foot and Leg. 
By John Cross, M. D. 8to. 5«. 

The Medical Topography of Upper Canada. By John 
Pouglas. 8vo. 4f. 6d. 

Additional Experiments on the Arteries <rf Warm>blooded 
Animals, By C. H. Parry, M. D. Svo. 12*. 

Auxiliaries to Medicine. By Charles Gaver, M. D. Svo. 3s. 6d, 

A Complete Treatise on the Symptoms, Effects, and Nature <rf 
(he Treatment, of Syphilitic Pisorders. By F« Swediaur, M. D. 
8vo. 2 vols. 

An Inquiry, illustrating the nature of Tubcrculated Accretions 
of Serous Membranes. By J. Baron, M. D. With Phites, 8vo« 
J4<. 

Observations on the Extraction of the Teeth. By Thomas 
Hardy, Surgeon-Dentist, Svo. 2s, 6d. 

A Practical Treatise on the efficacy of Blood-^ettuig, in the 
Epidemic Fever of Edinburgh, illustrated by numerous cases and * 
tables, extracted from the Journals of the Quecnsberry-House 
Fever Hospital. By Benjamin Walsh, M. D, Superintendent of 
that Institution, 8vo. 12s. 

Observations on Hemeralopia, or Nocturnal Rlindnes;*, with 
cases and pruciicul illustrfttions. By Andrew Simpson, burgeon. 
8vOh 3s. 6d, 
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Popular Observations on the Diseases to which literary and 
sedentary men are subject, with hints for their prevention and cure. 
By W. A. Pearkes, Member of the Royal College of Surgeons^ 
8vo. 5t,6d, . 

Observatrons on the condition of tine middle and lover dasset 
in the North 6f Iieland, as it tends promote the diffusion of 
Contagious Fever^ with the history and treatment of the late epi- 
demic disorder, as it prevailed in an extensive district of that 
country, and a detail of the measures adopted to arrest its pro^ss* 
By Francis RjogaUf M. D, 8vo. 6s, 

The Mariners Medical Guide. By C. F.Vandeburgb) M. D. 
Surgeon, Royal Navy. 8vo.10t.6ii. 

An Essay on the Forces wliich circulate the Blood , being an 
examination of the different motions of the Fluids in living and 
dead vessels. By Charles Bell, F. R. S. E., &c. &c. 12mo. 2*. 6d. 

A Treatise on the most improved modes of restoring Vision, by 
the formation of Artificial Pupil, with a description of the Diseased 
States of the Eye, to which this is applicable. By Sir William 
Adams, 8vo« 7'*^* • ' . 

Miscellaneous. 

A complete History of Lithography, from its origin down to the 
present time. By Alois Senefelder, 4to. with plates, 1/. 5*. 

The Edinburgh Encyclopaedia ; conducted by David Brewster, 
L.L.D. F.R.S. Lond. and £d. vol.'^IIL part 1. 4to. 1/. 1«. Also 
a New Edition of vol. L part I. 4Co 1/v U. . 

A Treatise on the Kaleidoscope, by David Brewster^ L.L.IX. 
F.R.S. with plates, 1 Smb. 6«. 

A Treatise on Marine Survejnng, in two parts, by M. Mackenae. 
With a Supplement, by J. Horsburgh, F.il.S. 8vo. 

Natural History. 

The Entomologist's Useful Compendium ; or, an Introduction 
to the Knowledge of British Jnsects. By George Samouelle, 
A.L.S. with 12 plates, iL coloured, 1/. I8f. 

TOFOORAPHT;' 

A Geographical anil Statistical Description of Scotland. By 
James PUy&hr, D^D. F.R.S. 4^., 8vo. 2 vols. IL 4s. - 
A Topographical Dictionary of Scothind. By David Webster. 

8vo. 14*. 

A General History of the County of York. By T. D. Whitaker, 
L.L.D. part I. folio, 2/. 2*. 

The Antiquities of Sicily ; consisting of Views, Plans, Sfc. (with 
descriptions); etched by Pinelli of Rome, from Drawings by 
John Goldicntt, Architect, Member of the Academy of St Luke, 
at Rome, part f. folio, 1/. Ss, 
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Views in Sussex ; consisting of Scenery in the Rape of UaadogS' 
By J. M. Turner, ^c. jpc, royal folio, 3/. 

VOTAOIS AND TeAVBU. 

A Voyage up the Pei-sian Gulph, and a Journey overland from 
India to England, in 181/. By Lieut. W. Heude, 4to. 1/. 5s, 

Reports on the present state of the United Provinces of South 
America; drawn up by Messrs. Rodney and Graham, Com- 
miiSKNien tent to Buenos Ayres by the Govemntcnt of North 
America, 8vo. 9«. 

A Statistical, Political, and Historical Account of the United 
States of America; from the period of the first colonization to the 
present day. By D. B. Warden, late Consul ibr the United States 
at Paris, 8vo. 3 vols. 2/. 25. 

Facts and Observations relative to Canada ; proving that the 
British Colonies possess superior advantages to Emigrants, com- 
pared with the United States (rf America. By C. F. Giece, Esq. 
8vo. li. 

A Year's Residence in the United States of America. By Wro. 
Cobbett, 3 parts, 8vo. 18*. 

A Statistical, Historical, and Political Description of the Colony 
of New South Wales. By W. C. Wentwortb, Esq., a Native of the 
Colony, 8vo..l2«. 

An Explanation of Captain Sabine's Remaiks on the late 
Voyage <ji Discoyery to Baffin's Bay/* By Cap. John Ross, R.N. 
8vo. 2«. 6d. 

Account of the Mission from Cape Coast Castle to the Kingdom 
of Ashantee. By T. E. Bowdich, Esq, 4to. 3/. 3*. 

Travels in various Countries of Europe, Asia, and Africa. By 
£. D. Clarke, L.L.D. 4to. Part III. Scandiinavia, with plates, 
4L 14$, 6dL; large paper 82. 8$. 

A Narrative of the Expedition to Algiers in the year 18l6» under 
the command of the Rt. Hon. Admiral Viscount Exmouth. By 
Mr. A. Salam6, interpreter in His Britannic Majesty's Service for 
Oriental Languages ; who accompanied his Lordship for the sub- 
sequent Negotiations with the Dcy. Published by permission, 
8vo. I5t, 

Letters from the Continent, during the moioths of October, 
Novemher* and December, 1818; including a Visit to Aix«la- 
Chapelle, and the left Bank of the Rhine. By the Rev. J. W. 

Ormsby, 8vo. ()s. 

A Classical Tour through Italy and Sicily. 3y Sir R. C. Uoare, 
Bart. 8vo. 2d edit. 2 vols. 1/. 4«. 

A Journey overland from India, in 1817-18)8. By Lieut. Col. 
Fits Clarence, with maps, plans, and views, 4to. S/. 18«. 

An Account of the Kingdom of Nepal, and of the Territories 
annexed to this Dominion by ihe House of Ghoifca. By Fnmcis 
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Hamilton, (formerly Buchanan,) M,D. F.R.S. tfc. Sfc. 4to. with 
plates, 2/L 

Statistical Annals : emlnracing Vlewi of the Populatioo, Com- 
merce, Navig^on, Fisheries, Aiblic Lands, Post-oflice establish- 
ment, Revenues, Mint, Military and Naval Establishments, Ex- 
penditures, Public Debt and Sinking Fund of the United States 
of America : founded on Official Documents, commencing on 
the 4th March, 1789, and ending on the 20th April, 1818. By 
Adam Seybert, M.D. A Member of the House of Representatives 
of the United States, htm the State of Pennsylvania, ^c. 4to. 
6d, 

A Narrative of a Joumej to Persia, in the Suite of the Imperial 
Russian Embassy, in the year 1817> By Morits de Kot^bue^ 
illustrated by plates, 8vo. I2s. boards. 

A Memoir and Notice of a Chart of Madagascar, in the Archi* 
pelago, or Islands north-east of that Island. By Lislct Geoffroy. 
With a Chart, executed by Arrowsmith, 4tOw 18«. 

Travels in various Countries of the East, more particularly 
Persia. By Sir Wm. Ouslcy, Knt. L.L.D. ^e. ifc, 4to. with Atlas 
of Maps, Plans, ^r., vol. 1. 3/. 13s. 

Narrative of a V'oya2;c to the Spanish Main, in the Ship * Two 
Friends' ; Siictchcs of the Province of East Florida ; Anecdotes, il- 
lustrative of the Habits and Manners of the Seminole Indians ; 
together widi an Account of tibe Seminole War, and the Trial and 
Execution of Aibntfanotand Aimbrister, Svo. §9* 

Traveb in Greece, by Wm. DodweU, Eiq. 8 vols, royal 4C0. 
with 60 Plates, 10/. lOt. 

NbW FOBIIOV WOKKSy &BCB1ITLY IXFOETBD. 

Sismondi, Nouveaux Principesd* Ecooomie Politique, ou de la 
Richetse dans set Rapports avee la Popalarioo, 8vo. 2 tomes. lU 
Titsii^^, C^W^onies au Zmpu^ poor les manages,' ct let 

funerailles, ^c. avcc planches, 8vo. 2/. 

Daudebard de Ferrisac, HiStoire Naturelle des Mollusques 
terrestres et iluviatiles, classes d' apr^s les caract^res essentiels que 
pr^sentent ces animaux et leurs coquilles. Livraison, I. 4t0w 
avec figures noires, 1/. Petit m folio, avec fig. col. 2/. 

Voyage en Persl, fidte dans ks Ann^ ISOr, 8, 9* en tntvenant 
la NatoUe etlaMtepotamie, 8vo. S tomes, IL It. 

Richard, Nonveaux Elonens ^ BoCaaiqiie^ apfdiqute 41a 
d^cine, 8vo. fig. 

Lassis, Recherches sur les v(rritable8 causes des maladies Ispi- 
demiques A ppelees Typhus ; ou de la nonrcontagion des mala- 
dies typhoides, 8vo. 10*. 

M^moires et Prix de V Acad^ie Royal de Chiruigie. Nouvelle 
' Edition, avec notes : Premi^ Livrmsoo, 8vo. 2 vols. \U 4f. 
. Van Mons, Prindpes Elfementaires de Chimie PhikMophi^iie, 
avec des AppUcatbns gjbnlnles de la doctrine dct p r op ortwns 
d^tmunfeei, ISmo. 7<* 
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Accum's {Mr.) treatise on coal-gas, notice of, 317. 

Acid, (new) of sulphur and oxygen, account of, 371,375 ~Caseic 

acid, notice of, 389. 390 — pyroligncous acid, 391. 
JEgina Marbles , remarks on, 229-238. 
Africa^ observations on the geography of, 329-340. 
Air, on the weight of, 380« 
Alcohol, on the formation of, in fruits, 385. 
Alkali, quantity of, yielded by potatoes, 183 — account of a new 

vegetable one, called strychnine, 375. 379. 
Alloys of platinum, 387. 

America, notice of a scientific excursion in, 198. 

Ammonia, experiments on the carbonate of, 2^\-29Q. 

^nima/ calculi and concretions, experiments on, 193. 

Antimony, sulphuret of, how prepared, 386\ 

Antiquities t Greek, found in the Crimea, notice of, 195— at Aries, 

196— at Pompeii, 403 — atNamur,i6. — in Sweden, ib. 
Asbestos, used in rnicrometers, 369, 
Atmosphere, resistance of, to falling bodies, 369. 
Aurora Borcalis, remarks ou the height of, IM. 

B. 

BagnolcTs (Capt.) pocket blow-pipe, notice of, LS£ 
Batavia, why peculiarly unhealthy to Europeans, l_j 2, 276 — 
symptoms and treatment of the fever prevalent there, 2^ 3— 
public hospitals, 4 — ignorance of a Dutch physician, 5 — the 
manner of living of the Batavians a cause of their sickliness, Q_ 
— description of it, ib. 7 — dress and manners of the women, 8- 
11— account of the different kinds of inhabitants, 12 — Euro- 
peans, iL — Portuguese descendants of the fii-st occupants of 
Batavia, ib. — native Javanese, ib. — slaves, 13 — their treatment, 
manners, and customs, 14-18 — character of the .lavanese and 
Malays, 18^ 19 — roguery of the Chinese settlers and mer- 
chants, 20 — account of a singular antiseptic powder 
used by the Batavians, 273^ ,fi74— the sciences, why little 
cultivated at Batavia, 276— structure of the edifices there, 
2ZZi 278 — sketch of the country round it, 278, 279 — account 

. of the buffaloes there, 280, 281— notice of the upas tree, 283— 
of the nutmeg plants, ib, 284 — extraordinary vegetable gems, 

. 285, 286 — expedients of the Batavians to ])revent the attacks of 
mosquitoes, 287— their jealous care of the pepper-plants, 288. 

Bauer, (Francis, Esq.) microscopical observations of, on the red 
snow, 222-229. 

Bean of St. Ignatius, analysis of, 379. 

Belzoni, (M.) notice respecting the operations and discoveries of, 
in Nubia, 344-346', 
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Bh6tef productions of, 65— description of the Bh6tiya villages, 66 
— and inhabitants, 67— temperature of the weather there, 67,68^ 

Bidder (fieorge) notice of, 1 98— List of some of the questions pro- 
posed to him, and of his replies, 346-349. 

Bleedingy successfully employed in a singular case of cough, 
43-48. 

BloTv-pipe (pocket) notice of, 186» 
Bodiesy on the specific heat of, 379-383, 
Bourgeois (Sir Francis) anecdote of, 262. 263* 
Brande (E. Esq.) on a singular case of cough cured by extensive 
bleeding, 43-48. 

Brande (VV. T. Esq.) introductory discourse of, delivered at the 
London Institution, 205-222. 

Breguet {M.M.) notice of the new time-keeper of, 369. 

Brewing, application of artificial sugar to, 180. 

Brewster, (Dr.) observations of, on the physical and optical pro- 
perties of Tabasheer, 363-365, notes. 

Bridge (ancient) over the Rhine, notice of, 196. 

British Museum, proposal for removing to Somerset-House,.! 1 1- 
124 — observations on it, 259-266. 

Budding, or inoculation of trees, remarks on, 

c. 

Calculi (animal) analyses of, 193. 

Carbonates of ammonia and soda, experiments on, 294-299— of 

strychnine, 377> 378. 
Carbonic acid gas, action of, on fruits, aSix 
Caseic acid and caseous oxide, experiments on, and properties of, 

389-391. . 
Chinese settlers and merchants of Batavia, character of, 19^ 20 — 

cruelty of the Chinese magistrates, 341-343. 
Cinchona, substitute for, 193> 194. 
Cobalt, new process for separating, from nickel, \M± 
Cockerell (C. IL Esq.) observations of, on the vEgina Marbles, 229- 

238. 

Colbum (Zerah) notice of, 198. 

Cold, on the artificial production of, 177— observations thereon 
383. 

Collectors of libraries and museums, remarks on, 25 9-266. 
Congelation, on the limit of constant, in the Himdlaya mountains, 
38-43. 

Contagion, observations on the opinions of the ancients on, 1 34-13?. 
Cooper Mr.) on the separation of lime and magnesia, 392. 
Copper ore from Cornwall described, 95-100— analysis of it, 100- 
102— analysis of a protoxide of copper, 181, 182— notice ot 

native copper, 399- 
Coughy singular case of, cured by extensive bleeding, 43-4$. 
CoW'pockf native in India, 192. . 
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Crimea, notice of Greek antiquities in, 1.95. 

Cruelty of the Cliinese, 31.0-343. 

Cucumber, immense, notice of, 399- 

Cutlery, analysis of the stone used in setting, S99* 400. 

Cyanogen and its compounds, observations on, 17 9* 180. 

D. 

Davy (Sir Humphry) report of, on the state of the manuscripts 

of papyrus, found at Herculaneum, 154.«l6l. 
Dreaming, remarks on, 255-257. 

E. ■ 

Earth, observations on the figure of, as deduced from the measure- 
ments of arcs of the meridian, 2.Q.Q-312. 
Earthquakes, notices of,, ipi, 396', 397» 
Egypt, ancient town, discovered in, 1 96. 

Eikimaux inhabiting the west coast of Greenland, account of, 72— 
their first interviews with the English, 73-78 — description and 
representation of an Eskimaux knife, 79^ 80 — appearance and 
dress of the Eskimaux, 81— description and representation of 
their sledges, 82— canoes not known to them, 83^ 84 — their 
habitations and amusements, 85 — superstitions, 86 — ignorance, 
87. 88 — similarity of the Eskimaux language with that of South 
Greenland, 89.90 — vocabulary of Eskimaux and English words, 
90, 91— identity between the Eskimaux and Greeulanders, ^2, 

F. 

Faraday, (M.) experimental observations of, on the passage of 
gases through tubes, IO6-IIO— on the analysis of wootz or 
Indian steel, 288-290 — iind on the new metal, Sirium or Ves- 
tium, 291-293. 

Farrar (Professor), description of a violent and destructive storm 
in New England, in September, 1815, I02-I06\ 

Fasti Consulares, new fragment of, discovered, 195, 196. 

Fever of Batavia, symptoms and treatment of, 2j 2, 

Fig-trees, hints on the management of 169, 170. 

Fisher (George, Esq.) observations of, on the figure of the earth, 
as deduced from the measurements of arcs of the meridian, 
and on pendulums, 299-312. 

Fitz-WiUiam (the late Lord), anecdote of, 2^ 

Flour, directions for ascertaining the purity of, 370. 

Fossil-JVood, notice of, 194, 

Fruits, action of carbonic acid gas on, 5^5^ 

G. 

Gallic acid, experiments on, 178. 
Garnet, analysis of the, 401. 
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Gas Illumination, facts relating to, 312 — obtained from oil, 313, 
314 — advantages of oil-gas over that obuined from coal, 315, 
3l6 — notices of Mr. Accum*s treatise on coal-gas, 317— and 
of Mr. Peckston's treatise, 31 S. 

Gases, experimental observations on the passage of, through 
tubes, 1 06-110-— on the specific gravity of, 187. 

Gay Lussac and Welter (M.M.) on a new acid of sulphur and 
oxygen, 371-375. 

Gauge, pyrometrical, account of, 384. 

Gems (vegetable) of Batavia, notice of, 285, 286. 

Geographif of Africa, Remarks on, 329-340. 

Gillan's (Dr.) account of Bafavia, its inhabitants, commisrce, &c. 
1-20, 273-288. 

Glowing-Lamp, silver wire for, LS5± 

Gold (native) notice of, 399. 

Gougk (Mr.) anecdote of, 26l. 

Grass-Rope, notice of, from New Zealand, 170. 

Gum, obtained from starch, 181. 

Gunpowder, inflamed without a spark, I&3< 

H. 

Hall (Dr. Marshall) memoir of, on the combined agencies of 
water and oxygen gas, in the oxidation of iron, 55-63-- on 
M. Gay Lussac's mode of producing told, 383. 

Herculantum manuscripts, report on the present state of, 154-161. 

Hieroglypkics, discovered in Sweden, notice of, 4Qii . • 

Himdlaya mountains, observations on the limit of constant conge- 
lation in, 38-43. 

Horticultural Society, sketch of the history of, 366 — its regula* 
. tions, ib. 367 — objects, 367 . 36lL 

Hospitals at Batavia. notice of, 4x 

Hunter (Dr. William) nobk design of, how frustrated, 266. 
Hygrometer, new, notice of, 395, 396« 

L 

Jgfuitius*s {St.) Beany analysis of, 379« 
Incubus, remarks on, 257* 
India, tiger and lion hunt in, described, 266-272* 
Indian Steel, analysis of, 288-290* 

Insects, remedy for preventing the ravages of, on plants, 176. 
Institutions, (literary and scientific) vindication of, 219-221. In- 
troductory discourse of Mr. Brande at the London Institution, 

Iron, memoir on the oxidation of, by the combined agencies of 

oxygen gas, and of water, 55-63 — uses of the refuse oxide of, 

182— decomposition of water by iron, ib. 
Jackson, (J. G. Esq.) cursory observations of, on the geography of 

Africa, and on the errors of European travellers, caused by 

their ignorance of Arabic, 329-340. 
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Javanese^ peculiar antiseptic powder used by, notice of, 27-4^27^' 
Javanese inhabitants of Batavia, manners and character of, 

K. 

Knife of the Eskiraaux, described, 72r 

L. 

Landriani (M.) on new and delicate thermometers, 183-185 — 

principle of his self-registerin*» thermometers, 185, 1^ 
Letters, benefit of the revival of, 213. 

Light J on the expansion of, by the evolution of oxygen, 384— 

magnetism by, 398« 
Light house J new, notice of, 170- 

Lime, notice of experiments on the oxy muriate of, 182— on the 
separation of it from magnesia, 392. 

Lion and Tiger hunt in Hindostan, described, 269-272. 

Lithia, test for detecting, in minerals, 385 — analyses of some mi- 
nerals containing it, 400. 

Lithographic stones, substitute for, 1 70» 

Liver, analysis of, 387« 

Liverpool, (Earl oO letter to, on removing the British Museum to 

Somerset House, 111-124. 
London Institution, liberal design of, 20? — view of the advantages 

resulting from it, 208. 

M. 

Magnesia, on the separation ©f, from lime, 392, 393. 
Magnetism by light, 398— encouraged in Prussia, and exploded 
in Austria, 402. 

Malays of Batavia — character of, 18^ 19» ' * 
Manuscripts of Uerculaneum — memoir on the present state 

of, 154-161. 
Meat, preserved by the pyroligneous acid, 391* 
Mechanical Science, communications and intelligence relative 

to, 168-171. 

Medals, (Roman) discovered at Namur — notice of, 303. 
Meteorological Diary, for December, 1818, and January and 
February, I8I9, i99— for March, April, and May, 1819, ^sM, 
Meteoric Stones, in China — notice of, 393-395. 
Meteors, notices of, 187, 190» 395— outline of a new theory 

of, 319-329. 
Micrometers, asbestos used in, 369- 
Microscopes, single, of glass — notice of, 368, 369. 
Minerva, remarks on the sculptures of the temple of, at 

Athens, 22-30. 
Mines,, observations on the temperature of, 401. 
Montague House, present stale of, 11 7^ 113. 
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Moscow, history of the plague at, in 177 
Muriate of strychnine, 376. 

N. 

New England, violent storm in, described, 102'10(). 
Nickel, process for separating; from cobalt, 181. 
Nitrate of strychnine, 376\ 3f)7. 

Nitric Acid, observations on the composition of, 171-176. 
Nubia, notice of M. Belzoni's operations and discoveries in, 
344-346. 

o. 

Oil, obtained from pumpkins, 370. 

Oil-Gas, account of, 313. 314— its advantages over that obtained 

from coal, 315, 31ii. 
Oxygen and sulphur, account of a new acid of, 37 1-375 — results 

of the combination of oxygen with water, 379— on the evolu- 

of light, by the expansion of oxygen, 384. 
Oxygen gas, memoir on the combined agencies of, and of water, 

in the oxidation of iron, 55-63. 
Oxymuriate of lime, experiments on, 1 82. 

p. 

Palm-xoine, chemical experiments on, 3M. 
Paper, new substance for, 371* 
Paris, population of, 197* 

Park (Dr.), observations of, on the cause of sleep, 238-254— on 
dreaming, 255— on incubus, 257— on somnambulism, 25fi« 

Peck, (Mr.) observations of, on the sea-serpent, 68-72. 

Peckston's, (Mr.) treatise on gas, notice of, SJA 

Pendulums, remarks on, 308-31 2. , « i 

Philip, (Dr. W.) facts relative to the attack of, on the Koyal 
Society, 1 6 1- 1 65— his reply to some observations thereon, 
349-354. 

Phillips, (R. Esq.) experiments of, on the carbonates of ammonia 

and soda, 294-299. . • 

Phiinp^*, (William, Esq.) description of an ore of copper from 
Cornwall, 95-100— analysis of it, 100-102— commumcation of, 
on nitric acid, 171-176. . » 

Phosphate of strychnine, 376. . . 

Plague of Athens, as described by Thucydides, 125. 126-^pinion 
of various ancient writers relative to its contagion, 126-133— 
history of the plague that raged at Moscow in 1771, 134-152^ 

Plants remedy for preventing iiyury to, from insects, 170— No- 
tices of various useful ones in the East Indies, 398, 399- 

Platinum, alloys of, 385. 

Pompeii, beautiful vase discovered at, 303. 
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Papulation of Paris, 197 — general population and territory of 

certain countries, 197» 198. 
Portvguese inhabitants of Batavia, character of, 12. 
Potash^ (subcarbonate of) experiment on, 387. 
PotatOy note on the quantity of alkali yielded by, IM* 
Pofato-appleSf contain tartaric acid, 179- 

Premium for flax offered by the Prince Regent, 170— for memoir 
on the progress of experimental physiology, 192— Hiotices of va- 
rious premiums offered in France, 198, 371, 391> 401, 402. 

Prevost^ (M.) suggestion of, for demonstrating the resistance of 
the atmosphere to tailing bodies, 369* 

Printings beneficial effects of the invention of, 213. 

Projects^ (useful) observations on, 48-55. 

Protoxide of copper, analysis of, 181. 182. 

PublicationSy (new) select list of, 201, 405> 

Pumpkins, oil obtained from, 370' 

Purity of flour, directions for ascertaining, 370. 

Pi/ro-electriciti/ of the tourmaline, 397* 

Pifroligneous acid, ^tiseptic properties of, 391- 

Pyromucous acid, preparation and analysis of, 179« 

Q. 

Quincy, (M. Qualrem^re de) letters of, on the Elgin Marbles, 
and the sculptures of the temple of Minerva, at Athens, 

21-30. 

R. 

Hain, (coloured) notice of showers of, 1 89. 
Rainbow, theory of, l68. 

Reynolds (Dr. W. G.) outline of a new theory of meteors, 
319-329. 

Rhinoceros, skin of, musket-shot proof, 196. 

Royal Institution, proceedings of, 355 — report of the visiters,!^., 

356 — list of books presented to the Institution, 356-360 — and 

of members newly elected, 36 1, 352^ 
Royal Society, facts relative to Dr. Wilson Philip's attack on, 

161-165 — his reply to some observations thereon, 349-354—list 

of papers read to the Society, 166. l67> 362-365. 
Rupert's drops, new method of exhibiting the force of, 371. 

s. 

Sabin^s (Capt.) account of the Eskimaux who inhabit the west 
coast of Greenland, 72-92 — his observations on the actual re- 
sults of the late voyage to the North Pole, §4. 

Sciences^ intimate connexion of with the useful arts, illustrated, 

' 215-219. 

Sculptures of the temple of Minerva at Athens, remarks on, 22- 

30 — and on those of the Mgrna, marbles, 229-238. 
Sea-serpent, observations on, 68-72. 
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Selden (Mr.) anecdote of, $6l, 262. 

Sivright*^ (Mr.) microscopes of glass, notice of, 368— on the pyro- 
electricity of the tourmaline, 397* 
Sirium^ a new metal, observations on, 291-293. 
Siaves^ treatment and manners of, at Batavia, 13-18. 
Sledge (Esquimaux) described, 82^ 

Sleep, observations on the cause of, 238-254 — phenomena of, 
255-259- 

Snow (coloured) notices of showers of, 189, 190 — microscopical 

observations on red snow, 222-229. 
Soda^ experiments on the carbonate of, 296-299. 
Somerset-House, proposal for removing the British Museum to, 

111-124.. 

Somnambulism, observations on, 258. 
Sound, velocity of, 309. 
Spade labour, beneficial effects of, 370. 
Specific gravity of gases, experiments on, 187. 
Specific heat of bodies, 380-383. 
Spirit-iecel (Russian) notice of, 370. 
Starch converted into gum, 181, 
Steam-plough, remarks on the practicability of, 54, 55. 
5^ee/ (Indian) analysis of, 288-290. 
Stones (meteoric) conjectures on, 324-328. 
Storm, violent, in New England, described, 102-106* 
Strychnine, a new vegetable alkali, how obtained, 375— its com- 
pounds, 376-378. 
Svhcarbonate of potash, experiment on, 387. 
Sugar, artificial application of, to brewing, IBQ± 
Sulphate of strontian, used as a flux, 1 83— of strychnine, 376. 
Sulphur and oxygen, account of a new acid of, 371-375. 
Sulphuret of antimony, how prepared, 386. 
Swayne (Rev. G.) on budding, and on the lig-trce, 168^ 170, 
SwedeUf ancient hieroglyphics discovered in, 4Q3t 

T. 

« 

Tabasheer, observations on the vegetable substance so called, 

363-365, notes. 
Tapir, discovered in Asia, 191. 
Tartaric acid, obtained from potato-apples, 179- 
Tea-shrub at Katmandu, 398. % 
Temperature of mines, 40 1 . 
Tennantite, analysis of, 100-102. 

Thenard (M.) new results of, on the combination of oxygen with 

water, 379, 380. 
Thermometers, new and delicate, account of, 183-185 — and ofne\« 

self-registering thermometers, 185, LSfi. 
Tiger-hunt in India described, 266-269- 
Timhtctoo, remarks on the state of, 333, 334. 
Timekeeper y new, notice of, 369. 
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Toddalia, a substitute for Peruvian bark, 193« 1.Q4. 
Tombsy antient Celtic, near Cambridge, notice of, 195. 
Torture used in China, 341, 342. 
Tourmaline y pyro-electricity of, 397 • 

Tubes y experimental observations on the passage of gases through, 
106-110. 

u. 

Useful arts, connexion of, witbthe sciences, illustrated, 215-219. 

V. 

Vase, beautiful, discovered at Pompeii, 403. 
Velocity of sound, 369- 

Vestiwn, a new metal, observations on, 291-293. 

w. 

JV atery memoir on the combined agencies of, and of oxygen gas, 
in the oxidation of iron, 55-63— -decomposed by iron, 182 — 
new results on the combination of oxygen with water, 379 — 
weight of water and air, 3fiiL 

JVebb (C&pt.) memoir of the services and proceedings of, 30-38- 

Welter y see Gay Lussac. 

Wodaniuniy a new metal, notice of, 18J. 

W omen of Batavia, dress and manners of, Snl 1 

Wootz, or Indian steel, analysis of, 288-2.90. 

Y. 

Yeats (Dr.) observations of, <Jn the opinion of the ancients, re- 
specting contagion, 124-133. 
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334, line 3, /«r Attabas, read Akkabas. 
3:^4, line 4, for Tafileti, read Tafilelt. 

334, line 32, for this, Tew Woolo, read tW« Jew, Woolo»— H. »• ^wi 

Jew, i. e. the Jew Isaaco. 

335, lino 30, /or Malisimid, rmrf Malisimid. 
335, line 31, for Ber Nab, read Ber Noh. 
338, line 29> AdUolon, tvm^ Addolom. 
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HE object of the Edinburgh ENCYcLOPiBDiA is to preflOtC 

the Ful>lic with a body of useful and practical knowledge, in 
which the various branches of Science are reduced into the 
most popular form. With this view, all the Articles have been 
written expressly for the Work by Gentlemen, both in this 
Country and on the Continent, who are eminently distinguish* 
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cd in Science and Literature ; and, from the principle of selec- 
tion upon which this Encyclopaedia has been conducted, the 
Treatises and other important Articles have been given at twice 
as great length as in other works which are intended to be Dio 
tioiiaries of Wovda^ and ara^oandocted apan a kM exduaiva p(in« 
ciple. 

The TWELVE AND A HALF volutncs already publi3hed, are il- 
lustrated with 11 Maps, and 350 Plates, chiefly from original 
drawings, and nuty be ba4» price £^M>» da* Boarda.-»A few co- 
piei are splendidly printed on ttie fmmt foyal paper, with proof 
impressigns of th» plat^ pri^e £&,B8, aactt volnme, in boa^. 

The following are among the principal Treatises and Articles 
contained in the Volumes already published. The Treatises are 
printed, in Cw p ^ ^f'^ 
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Abacas 

2 Ab«rratioii8 
Abortion 
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ACUROUATIC 

Tblsscofes 
Acidt 



Abbeville 

Aberbrothtck 

Aberdeen 



Abyssinia 
Acheen 
Acheans 
Adunini 



AbdMd 
AAMOipb 

Abercromby, Sir 

Kalph 
Adiilbi 

AdieHim 

Acosta 

Adam 

Addison 

Adrian 
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AcoHSTica Albiao 

Adhesion ' AlcIicniy 
Adfcpeotre A]>&kbba 
MluiHarp 



AEBOVAlTTtCS 

/Ether 

AOBldtLTVaS 



Alum 

Amber 

Ambe^ris 



OlfiOOBAFffr AHfD HI8T0ET. 



Aae 
Aetna 
A^hans 
AFaiCA 



Algiers 

AUiambm 

Alicant 



Aix 
Aleppo 



AUgj^MnyMoro- 

tains 
Alnwick 
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Acflcfaines 

iflscbylus, 
Agathodes 
Agis 
Agped 

3 Aiji icola's 
Agrippu, Corne- 
lius 

» S^Kens 

Afruoiseau 
Aikman 



iMun 
Alaric 
Alberonl 
Albertati Mag- 
nus 
Albiuus 
Alboris 
Albuquerque 
Alcibiades ^ 



AnkftUeNunk* 

bcrs 
Amphibia 
AVALTsn, GeO" 

metrical 
Anac-Iastic Glasses 

Air ATOMY, 



Al.P8 

Altai Mountains 

Amazons River 

Amstet dam 

Anamooka 

Aniboyna 

Ambrucia 

AxaaiCA 



Aldnoos 

Alciomo . 
Aldri h 
AMravandi 
D*Alflmb«it 

Alexander 
Alfred 
Algarotti 
Ali 

AH Bey 
Alken^ 
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Allan, David 
AUe»try 

Aniz 

Almagro 
Almamoa 



Abbot 

Absence 

Abstinence 

Abstraction 

Academics 

ACAOSMr 

Accent 



Alp Arslan 
7 AlphoBso's 
Alpini 

Alting 

AlvAt Duke of 



Alvarez 
Ambrose 



Amurath 
Amyot 



Amontooi 
Amru 
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Accusation 

Action 

Acton 

Admiraltf 

Adoption 

Adoration 

AdnUny 



Albigenses 
AlcaraszM 



Alkoran 

Allegiance 

Alliteration 

Almdi 



Anacreon 
t AuMtuhu^s 



Altar 
AmazoRi 
Amphictytnt ' 
Amphttheitai 

A millet 
Anabaptists 
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AvsruiTis* 
Antenne 
Aphis 

Androtdes A pin 

Anemometers Apotome 
Animal Floweb, Aquadnte 

ANIMALCirUt AnITHlKZVSe «f 

SlUM 



Arithmbvic 

Amu 

AiiTS 

Artillerji 

Aacidia 

Alp 

Aiphaltiun 

ASTEOLOtfT 
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Anoona 

Andalusia 
Andes 

Andrew's, St 

Andros 

Anglesca 

Anglo-Saxons 



Anaxagoras 

Anaxarclius, &c. 
Anderson, James 
Andronicus 
Anne, Qi 
Anselm 



Anossi 
Antigua 
Antlocli 
Antipanit 

Antrim 
Antwerp 



Araucania 

Azeadia 

Aichangd 

Argyllshisa 

Armada 

Armagh 
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Antipatar 

Antoninus 
uintouy, Mark 
D'AnTilk 

Api'Iles 
Apollo 



Arc, Joan 4t 
Archimede» 
Arcy 



AristarchuA 
Axis tides 
Aiistophanes 



ASTRONOMT* 

Fh^ 

cal 



eal 

AsT HONomoai* 
TaldM 



Arragon 
Axran 



Assyria 
Ajstracaa 



Arius 
Arkwrigbt 



t 

Artott 
Arthur 
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Andunry Antediluvian 

Aagd Anttuopopha^ 

An<;cr Antichrist 

Anglixo Antipathy 

AnguinnmQyufl^ Antiquitfes 



Apocrypha 
Appaiitfoii 

Appeal 

Apprenticeship 
ArintiadM 



Annihilirilin ^ Anttmiiiiit'a Widl AxdiliiaiMp 



Archery 

AfdMii 

Arcopf^gHI 

Arianim 

Aflc 
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Armour 
Amy 



Arunddian Mar- 



AseetkB 



Assize 
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Atmosfhebe 
Attracdaot Cho* 
mical 

of Bfomi* 



■ of Sofids 

Aurora Borealis 
Autonuilon 



Asturias 



Balance 

Bandana 

Barley MUl 
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America, Climate of § r t T-T>ct-j-L . « 

JETHsa f Leslie. F.R.S. Edinburgh, and 

y^jjj V Professor of Mathematics in t|lft 

AoNEBi \ University of Edinburgh, 

Absorptioi^ y 
Amphibia '\ 

Amber / Rorrrt Jameson, F.R.S.E. and F.A.S.E. Regius 
Ambergris > Professor of Natural History in the University 
DiAMON D I of Edin. President of the WerneriaD Soc &c. &c. 
Hartz,&c.J 

Affinity L^^^^ Murray, M.D. F.R.S.E. Lectiim on 



Alum'^"" 3 Chcmiatiy, Edinburgh. 

Algebra 1 William Wallace, Esq. F.R.S.E. One of 

Arithuetic of > the Professors ot Mathematics in the Royal 
SiNis, ^ J Military College, Bag^hot. 

Alkalis 

poHN Kelly, M.D. Leith. 

. f The late R. E. Scott, A M. Professor of Moral 
Alpbapbt J Philosophy, King's College, Aberdeen; and 
L Jambs Bonar, Esq. F.R.S.E. 

Anatomy, Hisiory of, John Barclay, M. D. F. R. S. Edin. 

Astronomy, Hisiortf of 

V . Physical 



PracUcal 



-I 



Astronomical Instrv- 

MBNtS * 



David Brewster, LL.D. F.R.3. 

London and Edinburgh. 
WiLiAM Wallace, Ebq. F.R.S.E. 
One of the Professors of Mathe- 
matics in the Royal MilitaryCciU 
lege, Bagshot. • 
John Pond, Esq. Astronomer Roy- 
al, F. R. S. and Corresponding 
Member of the Institute of France 
Edward Trovohton, Esq. F. R. S, 
Optician/London. 
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AtMOSPHERE 

Attraction, Chemical/ 
Black, Dr. > 

CtlfimSTRT i 
CRYSTALtOORAPHT J 

Anglo Saxons Churcbill 



Thomas Thomsox, M. D. F. R. S. 

Lond. and lidin.and Reiri us Pro- 
fessor of Chemistry in the Univer* 
sity of Glasgow. 



Beattie 
Britain 

BUKNS 
BtJRKK 
BUTLBR 

C A MORNS 

CHATtERTON 

Chaucer 

BoiLEAU 

cokneille 
Collins 



Cicero 

conoreve 

Cowley 



Headlbt 

S Heywood's 

Hogarth 

Homer 



Demosthenes Horace 



Drama 

Dryden 

HraY 

Green 

Criticism 

CauSADES 



Johnson, Dji. 
JoNsoN, Ben 
HoME^ John 



> 



Thomas Camp- 
bell, Esq. Au- 
thor of the Plea* 
sures of Hope, 
&c 



1 JosiAH Walker, Esq. Profes- 
> sor of Humanity in the Uni- 
) versity of Glasgow. 



BuiDGE, Pruclical Part 1 Thomas Tei ford, Esq. F. R. S- Ed. 
Civil Architecture j Civil Engineer. 

Boscovich's Theory | 

Bridges, Theory of f Alexander Nimmo, Esq. F.R.SL EcL 
Carpentry, Thtmy oft Civil Engineer. 
Dkaining i 

Bengal Stripes 
BouK Muslins 

Calender 

Chainwork, including Tam- 

BOVRmo Machinery 
Cloth Manufacture 
Cross Texture 
Damask, &c &a 



Bullion 

Colonies 
Com meuce 

Carpentry, 
Practice of 

Joinery 



Copy Laws 
Currency 



1 
\ 

> 

\ 



Mr. John Duncav, Glassjow, 
the inventor of the Tain* 
bouriiig Machinery 



1 



Joseph Lowe, Esq. 

Exchange, &c. 1 

Peteu Nicholsov, Architect, London, author 
ot Principles of Architecture, Carpentry, 

Aerial Per- CoRREOio *) n^.r r ..r 'r. 

^ f Kev. John i homsov, 

SPBCTIVB GUBRCtNO > . i> o ir r i u 

©ooNABOTTi Lorraine, Claude, &c. J ^' ^ ^' ^^'"^"^gh. 

C Rev. Thomas Chalmbbb, D.D. one of the Mi« 
\ aisters of Glasgow. 

Dyeing ^ Aoam Anderson, Esq. A. M. 
Evaporation > Rector of the Acadenj, 
Hyorometry 3 Perth. 



Christianity 

Arithmetic 

Barometer 

Colo 



CuLDEE \ Jamteson, D. D. F. B. S. E&biirgh| «nd Ssc. 
^ J Antiq. Sodetj. 



W BouniuRaa mhcyciofmdix. 

JiDBVMB. Rev. Dr. Thomas Somebville, D. D. F. R. S. Ed. 
AoBiST . Excise ' 

Character Lanowaob^&c. H^*'«^*'A"'^-^-*-S.Ed. 
Etymology j 

Chiyai<ry ' Germany \ 

CoHPLBsnoir History I xtv a ^ . 

Cooke Holland ( Stevenson, Esq. A.M. 

Denmark Inma > Keeper of Pipers to the 

England Iheland i •U«y. 
France London, &c. J 

Dumb and Deaf. The late John Gordon, M. D. F.a,S. Edin. 
Giant's Causeway ("Thomas Allan, Esq. F. R.S. hoDdon 
Fairhead l and Edinburgh. 

Faroe Isles 1 SirG.S. Mackenzie, Bart.. F. R.S. Lond. 
Iceland > and Edin. and President of the Physi- 

FoRTf, ViTRViED 3 orfCkssofthe RoyalSociety of Edin. 

^^TBENfl ^ 

Brasil I Hugh Murray, Esq. F. R, S. E. 

Conic Sectioks G eometry ^ Willtam Wailacr, Esq, 

Curve Lines Imaginary / F. R. S. S. one of the 

Dialling Quantities > Professors of Mathe- 
Fluxions Interpolation I matics in the Royal Mi- 
Functions Lou.\RiTHMs J litary Coilege, Bagsbot. 
DiLLENius ■^ p^^j^jj,^ jjgj^j^^ K R S. E. F. L. S. So- 

Horticulture > Wernerian and Hortictdtural 

Lichen C Societies, and Member of the Geological So- 

LiNNaus,&c. 3 ciety of London. 

CoNCHOLooY Fungi *% ^ , ^ 

Elephant Hybernation f v ^' ^' 

Fifeshire Ichthyology ( «id Member of 

Forfarshire Kinrosshire ) ™ Wemenan Society. 

Greenland 5^^^ Charles Louis Giesecke, Professor of 
\ Minen^gy to the Dublin ^Society 

Albino Heat 1 j 

Galvani Materia Medica l ^' 

Galyanxbk Ma«neti6M« Animal) * • ^« ^ Lond. 

Craniologt *\ 

Crustacxology r William Elford Leach, M,D. F.R.S. Zoo- 
Entomology f logist to the British Iteeum. 

Insecta, &a ) 

HoROLooY Mr. Thomas Reid, Edinburgh. 

rJEAN Baptiste Biot, Member of the Royal 
:Maon£tism ^ Institute of France, and F. R. S. Lond. and 

(. Edin. &c. &c. , 
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IsoP£RiMETRicAL ProblemsI John F. W. Hrrscuel, Esq. 
Mathbiiatics« Hktary of j F, R. S. Loud. 

Biu. Bock ^ 

BDiyvsTOifB ( Robert Stevenson, Esq. F. R. S. E. Civil Eoa 
Inchkbitb i gineer, and Member of the GeologiGal Society, 

LieHTIIOVSB ) 

CiECLE 1 Edward Trouohton, Esq. F. R. S. and 

Gbaduation OF > Member of the American Philosi^phical 
Instruments y Society. 

Circular Instruments, 7 John Pond, Esq. F.R.S. M.R.I. As- 
use of under Circle j tronomer RoyaJ, Greenwich, &c. 

Distillation Fulminating Gas Lights ^ p q 

Etching Powders Gunpowder ( "^"i^Ea^" 

Furnace. &0. ) ^^'^y- 



Gunnery 
ory 



rp. rThe late John Robison, LL.D. F.R.S. Edin* 
ER\, ine- 1 bo^^ Professor of Natural Philo«>. 

phy in the Univenity of Edinburgh. 

Galen Hume, David \ 

Grammar 2 Hunters I ^5,^,^^ DEwar M D F R.S 
HAitw r E'linbur^h. Lecture; oiAl 

H^P^RATE. &tJ''^C nlomy. Physiology. &c 

H0BBB8 Iodine J 

^V!^ ^M^rf^^'lD*"" B.EWWKE, LL.D. 

tLFXTRICITT MICS > 0 d Q 

Galileo Kepler, &c j *^ 



THE FOLLOWING LIST 

COMTAIKS THE 

Xames rfiSke Authors of the Ftmdpai Artidea uhitA iv- 
mam to be pMkhed m ihe eubeequent Vokmee. 



Mazology, or! Lockhart Muirhead, Esq. A.M. Regius Pro- 
Mammalia y feasor of NatnTftl History in the University 
Ornithology J of Glasgow. 

Medicine \ John Bostock, M.D. F.R.S. and Secretary to 
Pmysioloov J the Geological Society of London. 

r Thomas Jackson, LL.D. F.R.S. Edin. and 
MirrH Aviri. J Profesw of Natunl PhUoeophy in the Uni- 
MECHANics ^ versity of St Andrew's, and 

( David Brewster, LL.D. 
%#■ 5 Robert Jameson, Esq. F.R.S.E. and Professov 

mineralogy ^ of Natural HistMy in the Unwanity of Pdin. 
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MiNBs» Coal Robert Bald^ F.R.S. Edin. Civil Engineer, 

MinwiFERY Burns, M.D. Professor of Surgery in 

MIDWIFERY I the University of Clas^row. 

m* J Rev. JoHjj Flemino, D.D. F.R.S.E. and Mem« 

I ber of the Wernerian Society. 

»|- C Rev. H^:\RV Liston of Fcclcsmnchan, author 

I of a Treatise " On Pericct Int nation." 

N viGA 10 CTnoMAS Tklford, Esq. F.R.S.R. Civil Engi- 
r V J ° ' < neer, and Member of the Geological Society 
Ifiland ^ of London. 

Notation 1 

NoMBBRS ■ > Chabcbb Babbage^ Esq. F.R.S. London. 

PoRISMt 3 

r Edward TaouofiTON, Esq. F.R.S. Lend. 
Observatory •] John Pond, E«q. F.U.S. M.R.L Astnmomer 

Royal, Greenwicb»v&c. 

iLM^Aw^m 5 F. A RTAUD, Corresponding Member of the In« 

MOSAICS^ I .stitute of France, Sec. 

Optics David Buewsteu, LL.D. 

Political E- J. C. Simonde de Sismondi, of the Academieii 
coNOMY > of Wilna, Cagliari, Georgofili, and Geneva, 

Prejudices ) &c. 

^ Bteto^iiwfc } '^'''^^ Berzelius, M.D, F.^S. Lond. 

Pottery 7 Alex. Brongnurt^ Mcfknber of die Institute 
Porcelain y ofFranpe, &c , ' 

p„ C Dr. J. H. SpikeRj Librarian to the Kinir of 

I'nussiA ^ Prussia, &c^' 

Paintino Rev. John TuiinlsoN, F.R.S.E. 

Milton Pope . Sfbncer 1 Thomas Campbell, 

Otway SayaoB Swift >£8q. author of the 

Poetry Shakespeare Thomson, Scc.j * Pleasures of Hope.' 

c f John Thomsox, M.D. F.R.S.E. Professor of 

OUROERY I Military Surgery in the University of Edin. 

c...».....^ fCiiARLKs Dui iN, Corresponding Member of 
Shipbuilding | ^j^^ France.^ * 

Ti:sn iMoNY Kcv. Thomas Chalmers, D.D. 
Trigonometry William Wallace, Esq. F.R.S. Edin. 

Variations, 7 J. F. W\ Hehscuel, Esq. F. li. S. London, 

Calculus of ^ Slough. 

Variation of 7 Jean Baptiste Biot, Member of the Institute 
THE Needle 3 of France, .&c. . 

XT ' r Baron Leopold Von Buck, Member of the 

VOLCANOES I Royal Academy of Sciences oTBerlm. 



i*nntrd % Ralfmr ^ Cbtrhe, 
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No. XIV. 

fVILL BE PUBLl^iUED ON 
THE 1st. OF JULY. 
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